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1. Increased requirements for training and diminishing resources demand
the most efficlent use of persannel, time, space, facilities, and equip-
ment in support of the missions of the United States Ammy Security Agency
Training Center and School. The primary mission of the School is to pro-
vide training which will produce persanel with the technical and profes-
sional skills needed to perform duties in field units. Overall management
of this program requires a systems approach to learning. The Develomment
of Instructional Systems describes this type of approach.\ A

I L e

2. This manual has been written for USASA persmnel who must design,
develop, validate, and implement instructional systems. Its purpose is
to provide them with a tested set of concepts, policies, and procedures
which will enable them to complete the tasks associated with the planning
and guidance of learning activities. The procedures outlined in this
manual are directive in nature for USASATCES staff and faculty and will
be applied by all personnel inwolved in the development and implementa-
tion of instructional systems. The manual will also serve as a basic
text for the training of instructimal supervisors and may prove useful
to field camanders in the planning and conduct of their an-the-job and
apprenticeship training activities.

3. 'Po facilitate revisions, the manual has been published in looseleaf
format and provides separate chapter nuwbering. This instructional system
can and will be improved as it is applied to additional courses and as
alucational tedwoloqy develops. The present edition renresents an up-
dating of the original manual which was publishad 1 September 1966. Users
of the manual are requestex! to submit recomendations for changes to this
headquarters, ATIN: Iducational Consultant.
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FOREWORD

In Febx_ruaxy 1964, the staff and faculty of the United States
Army Security Agency Training Center and School, under the direction
of Brigadier General Phillip B. Davidson, Jr., then Comandant,
launched a full-scale, internal training audit. The purpose of this
aulit was to make a systamatic and searching study of all aspects of
officer .and enlisted traininqg, to identify strengths and weaknesses
of the training systems, and to develop a plan for an improvement
program. The study was called Project MINCRVA. During the months
that followed, all members of the staff and facultv became deeply
involved in one phase or another of the project.

This manual is perhaps the most significant by-product of
Project MINERVA. It represents a cooperative effort hy the authors
and many other people to develop and test a systematic anproach to
the design, develomment, validation, and implementation of instruc-
tional systems, It truly reflects the exreriences, talents, ideas,
and cfforts of the personnel assigned to the comand during its
conception and cdevelorment.

It would be impossible to identify by name evervane who has
made a contribution to Project MINZRVA and the production of this
manual. llowever, special acknowledgoment must be made for the
unique contributions of several individuals.

To Colonel Kenneth R. linner, who succeeded Gencral NDavidson
as Camandant, must go the credit for providing the encouragemnent,
direction, and support so essential to the full .implemeontation and
success of the project.

Mr. Thomas A. Shealy, Technical Consultant, must he recognized
for his many valuable contribhutions as a member of the oriqinal
Project MINLPVA Steering Camittee and for his assistance in the
conduct of every phase of the project. To Colonel Arthur W, llackwood,
then Assistant Comandant, must go the credit for providing the
vigorous leadership of the staff and faculty needed to maintain the
momentum of the project during its earlv staqes.

Acknowledgement must also he made of the work done hy Tieuten-
ant Colanels James B, Tvndall, llarold W. Wendlinger, George R, Mullin,
and Daniel V. Tierney; Majors Lhwin M, Hutchins, Kenneth N, Greenlaw,
Jr., Jerry L. Sparks, llenry L. Lallrecqe, Tr., and George S. Lapinskes;
Captain William B, Mason; Chief Varrant Officer Billy .J. Mood and
Varrant Officer Larry Ii. Thorme; and Scrgeant First Class Arthur J,
Brewn. All of thesc personnel at ene time or another were assigned
to the LEvaluation 'mit and particinated in the testing of the materials,



Appreciation is extended to licutenant Colonels llenry T. Jeffers
Jr., Glenn I, lill, Samuel J. Bistany, and larry llarrison; to Mesers.
Bernard J. Foley, Imile C. Plasse, Dennis J, Sullivan, .Tr., Edward D.
Regan, Julius b, Serwin, and Lawrence ', Greene; and to Tirst Licutcnant
Thaddeus J, Armmstead and Master Sergeant Vincent Ortiz, Jr., for their
cooperation and assistance in completing this project.

Special thanks go to Mrs. Myra L. l'ansberrv for her patience and
fine work in typing much of the great volwme of Project MINTRVA
materials and for the drafts and final corv of this manual. Additional
thanks are duc to Mrs. Antoinette C, Goodman for tvping this updated
manual and for the numerous boakkeeping duties associated with provid-
ing copies of this doament to the hundreds of individuals or offices

that have requested it.

rinally, it is acknowlelgal that manv of the ideas expressx! in
this manual originated in research stulies and training projects
spansored by the military services. In this reqard, reports of the
Georqe Washington University iiuman Resources Pesecarch Office were
particularly helpful. Credit has been given for these concepts where-
over they ocould be identified. Other concepts and ideas, for which
credit cannot be given, came from colleraques in the teaching and
training professions, staff mombers, and nndrads of students over the
vears. To all of these go my sincere thanks.
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PREPACE

RURPOSE. During the last few years, many professional educators and
training managers have underscored the need for a "systems approach" to
instruction. Essentially, vhat they have recommended is the applicatiom
to instruction of a strategy which has been ewinently successful in
integrating and managing complex components in weapons development.
That i3, the systems approach had its origins in the development of
weapons systems, such as the Polaris nuclesr-powered submarine missile
system and the NIKE air defense missile system. Because training and
instruction involve the jinteraction of several complex subsystems,
educators have suggested that the principles and techniques used in the
development of weapons systems be modified and applied in developing
instructional systems.

The ultimate goal of any system, weapons or otherwise, is to
achieve maximym internal operating efficiency of the elements of the
system. A system must help a manager to plan, organize, staff, direct,
and control the resources available to him to achieve a set of objectives;
the system muet aid the manager in reaching his goals by providing
methods of operation which are maximally efficient and effective. In
training and educatlom, the oversll geals are not difficult to define;
but the means of reaching them have proven to be extremely elusive,

The goal of the US Army Security Agency Training Center and School
is to design, develop, and validate instructioral systems which will
enable the School to train more students better and faster and with
fever resources. Specifically, the objectives are as follows:

*To train personnel more precisely for the military and technical
duties they must perform ic field units,

*To reduce the numbar of instructors and support personnel ve-
quired to conduct the training.

¥Jo shorten training time,
*T0 lower overall operating costs.

The purpose of this msnual is to describe the proceduras used to
attain these objectives. That is, this manual {s designed to provide
the staff and faculty with a set of organized procedures vhich will make
possible the planning, development, and validation of the instructional
systeme to be used fo training US Arwy Security Agency personnel to pex-
f:nn efficiently in specific specialist, technical, or professional posi-
tions,

P-1




OVERVIEW OF STEPS. There are 15 major steps in the decign, development,
and validation of an instructional system. These steps are shown {n
figure 1 and indicate the chapters where discussed in this manual. The
purpose of each step {s described in the following paragraphs:

1. gollect Job Dats. Too often, instructional programs have been
constructed haphazardly. Many courses of instruction appear to have
been developed with little more than a passing thought as to what should
be taught. Resourcer are wasted simply because valid instructional
objectives have not been identified. Training objectives must be based
on valid job data: what the man is actually required to do in operating
units, not on what someone recalls that he did or what he thinks a man
should do. If instructional systems are not built upon a solid founda-
tion of objectively-collected job data, the inevitable result is the
inclusion of irrelevant content, the omission of required content, mis-
placed emphasis, and ultimately, an undertrained or overtrained product.
The source of valid and realistic training objectives is, therefore,
the man on the job in the field. The method of getting the data
required to develop valid training objectives is job analysis. Chapter 1
describes the procedures to be used in performing job analyses.

2. Incorporate Operational Developments. A completed job analysis
report describes the duties, tasks, and elements of a job performed by
incumbents at the time the job analysis was made, For this reason, a
job analysis presents a picture of a job as it exists, not as it should
be, or may become. If an instructional system is based exclusively on
data derived from periodic job analyses, it may include instruction
which will be unnecessary by the time a graduate is assigned to the job
in the field. Similarly, the training system will not include instruc-
tion in new duties and tasks, new equipment, procedures, or techniques
added since the last job analysis was performed. Therefore, in addition
to the data derived from job analysis, careful consideration must be
given to the probable impact of evolving organizational systems, new
concepts of operation, doctrinal changes, new equipment and materials,
and techniques pertaining to the objectives of instructional systems,
Chapter 2 describes the means of identifying operational developments
and the procedures to use in incorporating them into the job data.

J. Select Training Objectives. The next step in the development
of an instructional system is to select School training objectives from
both the job analysis schedules and the related duties and tasks which
have been established through the identification of new operational
developments, The job data at this point detail the complete dimensions
of an MOS, to include all of its variations caused by geographical and
mission considerations. It would be extravagant, in terms of expendi-
ture of time, personnel, and other resources, to provide the training
to equip every graduate to perform every job task associated with a
particular MOS in any unit anywhere in the world, It is often impractical
- to train personnel to the level of proficiency required on-the-job.

{
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Soms training is more realistically and more practically conducted in
the field unit. Consequently, it is essential to select from the total
list of job performance those which are appropriate for formal School
training and to decide what standards or levels of performance will be
required for successful course completion. This is a judgmental pro-
cedure involving close scrutiny by qualified personnel of all job duties,
tasks, and elements and the application of criteria which will insure
that skills which are essential and appropriate objectivea of School
training are included in the objectives of a course of instructiom,.
what remains in the job data following the selection of School gtraining
objectives constitutes the content of the on-the-job training program.
Chapter 3 establishes criteria and describes the procedures to be used
in selecting training objectives.

4, Write Performance Objoctives. Part of the waste that occurs
in training programs is directly due to the fact that objectives, even
1f valid, have not been stated in terms which permit the development of
optimally efficient courses. For too long, the objectives of training
programs have baen stated in vague terms. We have talked about pro-
viding students with a "general knowledge" ~f this, a "working knowledge"
of that, or an "understanding and appreciacion" of something eise.
Statements like these are open to any number of interpretations, by
instruciors or &nyone else, Tf we are to provide precise training, we
wust be able to describe clearly what it is that the man must be able to
do, the conditions under which he must be able to perform, and the
standard or criterion of acceptabie performance. Chapter 4 describes
the charactevistics of a clearly-stated performance objective and
detines the procedures to be used in writing these objectives.

5. Construct Criterion Measures. Final student qualificatiom {n

an MOS-producing course is usually determined by one of two methods:
relative standing (standing in class, standard scores, or percentile
scores) or by & percentdge cut (passing) score. These systems ave
ineffective because, for one, thev datermine qualification by comparing
the performance of & man with his peers and, secondly, they set a scove
which may have little bearing on job performance. Conversely, with job
data devived from job analysis such practices are wo longer uecessary.
Recause the performance objectives have been based on a detailed amal-
vais of the job for which the student {3 to be trained, the "nice-to-
know'" has been diligently cut sway, The criterion measure can consist
of & test (ov tests) which measures thovoughly evary objective within
the boundaries and terms stated in the objectives themselves. To show
that he has attained the objeciives, the student must meet or excead the
level of parfornance vequired for each of the assenttal training objec-
tives. Because all cbjectives are essential, unsatisfactory performance
on one part of the test cannot be compensated by supsrior performance
on other parts. Under such conditions, velatfve grades or staudinge

are meaningless. Standavds for criterion wessures, therefore, must be
set {n terms of absolute grades, scores, or levels of parformance which




are acceptabls on a "uinimum passing' or "winimum qualifyting" basmis.
Chapter 5 describes the procedures to be followed in constructing and
validating internal criterion teats and MOS qualification tests.

6. Select and Sequence Course Content. After the required job
performances have been described, the knowledges, skills, and values
wvhich support each performance objective wust be identified and the
sequence in which they are to be developed must be determined, FEasen-
tially, this requirement involves two closely related processes, First,
each performance objective must be examined to identify the specific
concepts, principles, facts, and elements of skill involved in each task;
the procedure to be taken here is very much 1ltke that involved in deter-
mining the points to be taught in a conventional lesson plan. The prob-
lem i3 to avoid the inclusion of {rrelevant content. The second process
involves the arrangement of the content in the best sequeunce for learn-
ing. The problem here is to wake certain that the development of con-
cepts and skills is orvderly aund that prerequisite learnings have been
acquired before advanced material {s presented., Chapter 6 provides
criteria, guides, and procedures for performing the tasks of content
selection and sequencing.

7. Select Instructional Strategies. An inatructional strategy is
a nethod of teaching, a mediating device, a sysicwm of org2nizing tnatruc-
tors and atudents, or a combination thereof, desigued to accomplish a
specific instructionsl fob effectively and efficiontly. The term
“wethod" {ucludes the conventional lecture, demonstration, conference,
and performance, as well as progrsomed fnatruction, tutoring, and com-
binations of these methods. MNediating devices iunclude closed-circuit
tealevistion, training aids, teaching machines, classroom student response
systems, and the like. Systems of organizacion tuclude conventional
random groupings of students, homogeneous grouping, amd such new systems
of organization as team teaching and temn ieavning. EBach instructional
strategy has certain advantages and limitations. These muet be cone
sidered iu selecting the wost efficient inetruciional strategy. In
addition, thers sre factora valating to the uature of the training
objectives themselves, the course conten., the student population,
{instructors, time, facilictieos, equipment, and saterials vhich must de
covefully weighed before Jdeciding on a strategy. New instructional
strategies nust be explofted it the “lockstep" iw training is to he
broken. (Ry "lock-step" instruction is meant the practice of having a
group of students go through 2 course of instruction at the same rate.)
"locketep” {rgtruction has the eftfect of doring fast learners and frus-
trating sl learnera: the level of fastruction is tee low ewd the pace
koo slow for the fast learners, and too high end teo fast for slow
learners. The "ideal” (s an individually paced inetruction sftuation -~
8 solution thet ts well within reach with new developzents in training.
Chapter 7 identifies the wore {eportant i{nstructional strategies, pro-
vides a detafled list of criceria to aid in the selectien of appropriace
strategies, sui defince the procedure to da followed (n arviving at
strategy decisions.
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8. lect snd Prepare Irainiang Aids. Although concrete, direct
experience is the best means of learning, it L& often necessary to use
training aids as s subatitute for or to supplement direct experience.
Sopetimes a training aid must be used because of the cost involved in
exposing the student to the "real thing" or because of the danger €6
personnel or equipment which would vesult from such actiea. In other
cases, training aids are necessary to bridge the gap between verbalize-
tion and direct experience. Tralning aids, then, are essential to the
provision of efficient and effective instruction. Printed or duplicated
aids, graphics, three-dimensional aids, projected materials and auditory
aids all have their place., However, judgment must be exerciced in
selecting ai{ds and using them. Chapter 8 sets forth baasic selection
guides and describes procedures for selecting and preparing training
aids of all typea,

9. petermine Equipmeng Reguirements. “l{tsTy jobe frequently

involve the cperation and/or msintenance sud wannir of equipment. For
fnstruction to be maximally effective, the :ight kind of equipment must
be i{n the right place and in the quantit{es required. Careful and com-
plete planning and coordination are necessary to determine equipment
requirements and to obtain ths needecd itews well in advance of the time
they sre to bde used. Chapter 9 idontiffes the basic daca neaded to
determine equipsent requirements and their sources; Jdescribes the fac-
tors to consider in selecting training equipment; sstablishe® standards
for determining equipment needs; and prescribes procedures for procuring
equipment for training.

10, Detarmine Instructor Requirements. Although the role of che
{nstructor may change as instructional technology develops, there will
alvays be a need for personnel to set up tha learning enviromment; to
determine the types of learning activities most appropriate for the
acquisicion of spacific skills and knowledge; to motivate, direct, and
guide students as they engage in thede activities; and to provide coun-
seling sérvice. Obviously, thy nuebar of tnstructors will vary with the
size of the clzes, the system of organization, and the inatvectional
stracegy. tThe type of {nstructor skills requirad will also vary with
the content to he taught and the {ostructionsl strategy to be used.
Chapter 10 {dentifies the instructor capabilities required for success-
ful application of the baeic imstructicnal methods, establishes estand-
srds for detemmining the number of instructors required, and prescribes
procedures for deteruining both the aumbers and types of instructors
véguired to conduct the instruction,

11, Set Course Prarequisites. Prerequisites ave the sinimum qual-
ificstions required for enrollment in & course of instruction. Eesen-
tially, prevequisites represent & prediction of the sptitudes, skills,
knowledge, end experience required for successful course completion.
Prerequisites are used to select or develop sptitude tests for use in

P-6
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screening personnel for assignment to courses; to serve as a basis for
collecting data about course applicants or nominees; and to assist
instructors in lesson planning and developing instructional materials,
including achievement tests, Precise selection and definition of pre-
requisites are essential to avoid the waste of training resources and
to insure that graduates of a training system will be able to perform
at an acceptable level when assigned to field units. Chapter 11 iden-
tifies the prerequisite elements which must be set up for an instruc-
tional system and prescribes procedures for establishing, evaluating,
and validating prerequisites,

12. Develop Instructional Materials. At this point, a complete
instructional system has been developed to produce graduates equipped
to perform specific jobs in the field: the input to the system has
been identified in terms of prersquisites; the output has been described
in terms of performance objectivee; and the means cf producing the
desired product has been specified in terms of the instructional strat-
egy and the supporting training aids to be used. Course content has
been selected and sequenced. Equipment and instructor requirements,
both numbers and kinds, have been determined, and criterion measures
have been developed. All that remains to be done is to collate these
data into a program of instruction with its supporting lesson plans
and to set time allocations for each instructional unit. Chapter 12
describes the procedures to be used in establishing time allocations
and for preparing, reviewing, and distributing lesson plans and programs
of instruction,

13. Evaluate Instruction., ALl efforts up to this point have been
focused on the development of an instructional systewm. Now the system
must be subjected to evaluation to insure that the content, ssquence,
strategy, supporting personnel, facilities, equipment, and materials of
instruction are consistent with the performance objectives, appropriate
for the students, and actually do the intended job. This step involves
observation of the system in action by evaluating "on-going" instruction
- in the classroom, shop, laboratory, or field, Data derived from observa-
tion and evaluation are used ¢o judge the adequacy of system components
and to make modifications where required. Chapter 13 {dentifies the
conporents cf the system to be evaluated, the perspectives to be repre-
-sented in the evaluation, pitfalis to avoid, and the procedures to be
followed by evaluators,

14. Analyze and Use Test Results, Criterion test results provide
another means for e.aluating the adequacy of the instructional system,
Well-constructed tests provide an excellent means of quality control.

If student performarce on the test indicates mastery of the behaviors
which were the objectives of the system, the system is an effective one.
In many cases, the resuits of the administvation of all criterion measures
wust be subjected to a complete and detailed statistical analysis, with
the resulting statistics being raviewed to determine whether the objec-
tives of the instruciion have been achieved, and specifically where, if
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applicable, the system requires revision. Chapter 14 describes the uses
to which teat resulte should be put, identifies the types of statistics
which should be derived, and prescribes procedures for the analysis and
uss of test results,

15. Fellow-up Gradyates. The real proof of the effectiveneas of

an instructional system is the quality of the graduates' job performance
in the field. Therefore, the final quality control point in the aystem
is based on the collection and analysis of objective data regarding the
on=the-job performance of graduates, Using procedures similar to those
used in performing job analysis, teams must be sent to field units to
evaluate the performance of men trained under the aystem. The fockl
point of the followup is the quality of the performance of the graduate
as evaluated by team members, the job incumbents, their immediste super-
visors, other supervigory personnal, and the unit commander. Data
derived from these followup visits are used to study the adequacy of the
system and as a basis for system modifications., Chapter 15 describes
the objectives of the followup process, uses of followup data, and pro-
cedures for the conduct of followup.
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CHAPTER 1

COLLECTING JOB DATA
A, INTRODUCTION

1. Definition. Job analysis involves the collection, processing,
and interpretation of data concerning the work performed by personnel
occupying those military positions requiring the performance, or direct
technical supervision of performance, of a military occupational spe-
cialty (MOS;. The process of job analyeis consists of s sequence of
tested procedures designed to accomplish the following:

a, Collect, recurd, analyze, and interpret the duties and
tasks performed by military personnel in specific MOS.

b, Describe the envirommental factors surrounding the per-
formance of these duties and tasks,

¢. Identify the skills, knowledges, and abilities required to
perform the duties and tagks.

d. Determine acceptable standards for the performance of
duties and tasks,

2. Objectives. The objectives of job analysis are as follows:

@, To provide the HQ, US Army Security Agency staff with the
amount and kind of information needed to carry out functioms which
involve fobs and job incumbents; e.g,, recruiting, selection, classifica-
tion, training, assignment, etc.

b. To provide the US Army Security Agency Training Center and
School staff and faculty with detailed information about each job:
what it consists of, how and why it i{s performed, how it relates to
other jobs, the conditions under which it i{s performed, the standards of
acceptable performance, the frequency and criticality of specific tasks,
and the equipment and materials used, These data are used in detex-
wining the objectives, content, sequence, emphasis, and means of con-
ducting and evaluating training programs,

3. Importance. Job analysis is the first and the most critical
step in the development of an instructional system. The data collected
by job analysis teams provide the foundation for the system., Regardless
of how well the subsequent steps are carried out, if job analysis data
are not valid and reliau.e, the resulting system will fail to produce
personnel who are able to perform their duties at an acceptable level,

4. The Need for Command Coordination, Supervision, and Control,
Although job data are collected at the lowest level of organization (the
operator, repairman, or supervisor), the procedures used must be coordi-
nated and controlled at a high level of command. If this ls not done,
the training program will veflect "what exists" and not "what should be."

1-1
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If a cchool parforss job anglysis and uses the dats to comstruct a
treining program without an adequate screening or review, there is a
serious zisk of reflecting "field expeadients" or "stop-gap" measures in
the traiuing system. Job data must, therefore, be collacted under the
supervision and control of the headquarters staff, and the resulting
conclusinne must be veviewed by the staff, when this is done, the data
with which personnel work in developing instructional systems will be
officiell, sanctionea. Of equal importance is the fact that this pro-
cedure enables coordination of such related actions as recruitment,
selection and assigmment, equipment research, development, and procure-
ment,

5. Authority. The Command Job Anslysis System is currently
operated under the staff supervision of the Deputy Chief of Staff for
Personnel, HQ, USASA, This system calls for representatives of the
HQ USASA Deputy Chiefs of Staff for Personnel, Force Department,
Logistics, Research and Development (:ad representatives of the USASATCAS
to serve as mombars of jot wne.ysis teams, Following comsolidation axnd
analysis of job data, a report is staffed through EQ, USASA and, where
necessary, comments reflecting the headquarters' requirements are added.
These comments are used to justify modifications of field-genersted job
analysis dage,

B, PHASES IN JOB ANALYSIS

1. Planning and Training. Prior to the actual collection of job
data at field units, & great deel of preliminary planning and training
must be dons, During this planning and training phuse, the functional
area to be analyzed is selected, members of :he job analysis taams are
chosen, administrative arrangemencs are made, fiscil approvals are
obtained, iob analysts are trained, and data collection forms are devel-
oped.

2. Collecting Jjob Daps., During this phase, job analysis teams
visit selected field units, By maans of interview a.d observaiion of
job incumbents, and interviews with supervisory personnel, the teams
collect the data which deacribe the job, the conditions under which it
is performed, and the standards of accsptable performsnce,

3. gonsclidating Job Data, Upcn completicn of visits to fiaeld
units and zeturn to HG, USASA, jcb analysts teams begin the third phase,

the consolidation of data. During this phase, the individual job anal-
ysis achedul2s completed in the field are consolidated irio one report
which describes the division of jobs, duties, and tasks within the
functional area studied,

RO L r
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4, Anslyzing sand Reporting. In this last phase, the consolidated
job analysis report, together with the feeder reports, is analyzed to
determine requirements for new jobs, revised job descriptions, new
training systems, changes to existing training programs, equipment
requirements, etc. These requirements are used as a basis for develop-
ing recommendations, which, when appended to the job analysis report
and approved, become directives,

C. THE STRUCTURE OF JOB DATA

1. Basic Structure of Jobs. There is a basic structure which is
common to all jobs. This fact makes it possible to develop and apply a
standardized method of studying jobs. The term "job" is applied to a
particular unit in the hierarchy of work done to produce goods and ser-
vices, The nature of the work hierarchy is described as follows: '"The
work hierarchy has as its base the work operations a single worker per-
forms in doing a portion of his job; the discrete motions, mental pro-
cesses and movements. Its upper limit is formed by the work operations
accomplished by groups of individuals combined into organizatioms.
Various names are given to the units that compose this range of work
operations for the production of goods and services. Significant for
an understanding of basic job structure and job anglysis are the follow-
ing terms: position, job,duty, task, and element.” Figure 1 shows the
interrclationships between job, duties, tasks, and elements,

Pigure 1. 1Interrelationships of job, duties, tasks, and elements,

JOB
I
I T 1
DUTY DUTY DUTY DUTY
1 2 3 ‘ 4
s Task Task Task { Task Task Task Task Task
la b 2a 2b 3a 3b 4a &b
—{1a(1) r‘bﬁ(l) E ) 1 4a(1)] | 4b(1)
-{1a(2) B ” 5 (4] L{®a]
i 1a(3) | 1b¢3) E X ¢a(3) L[%503)
T

1
A ob Analysis Manual I, SOF Report 1-60-0 artment of the A
March 196G), p. &. (Department of the Army,

-
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2, Definitiona of Job Analysis Terms,

a, Position. A position is a grouping of duties and respon-
sibilities which comprise the principal ascigmment of one person. It is
the basic functional unit of an organization. A position haa the fol-
lowing characteristics:

(1) It has a definite purpose and scope,

(2) It requires the full-time service of one individual,

(3) It iovolves work which usually utilizes related
skills, knowledges, and abilities.

(4) It is usually officially established and formally
recognized in a manning table,

(5) 1t exists, whether occupied or vacant.l

b, Job. The duties and tasks performed by one man constitute
his job. The term job is applied to a group of identical positions;
that 1s, if identical duties and tasks are performed by several individ-
uals, they all hold the same job. "A iob is the unit with which the per-
sonnel transactions of selection, training, classification, and assign-
ment are usually carried out. In the Army, such groupings or jobs are
defined as Military Occupational Specialties (MOS). These MOS, by iden-
tifying job requirements and individual qualifications, facilitating
distribution of personnel, by providing for broadly trained replacements,
and by reducing the training time through facilitating more accurate
estimates of force requirements, form the occupational basis of the
Army's personnel management system., In fact, it may be considered the
point where the personnel management system begins.'2

c. Duty. A job is made up of one or more duties, A duty is
8 large segment of the work dome by one individual. It is a major sub-
division of the work performed by one man. The following are distinguish-
ing characteristics of a duty:

(1) It is recognized, usually, as being one of the posi-
tion (job) incumbent's principal responaibilities,

{2) It occupies a reasonable portion of the position (job)
incumbent's worktime,

(3) It occurs with reasonable frequency in the work cycle,

(4) It involves work operations which use closely related
skille, knowledges, and abilitias,3
"It is performed for some purpose, by some method, according to sowme
standard with respect to speed, accuracy, quality, or quantity. This
standard may be provided by the position (job) inz- Hent himself through
trial and error or as a result of experience; it miy be furnished to the
incumbent by his superior in the form of oral, writtem, or graphic
instructions; or, it may exist in the form of directives, published oper-
ating procedures, or similar media. Duties may be considered as major
or minor, depending upon the extent to which they establish demands for
skills, knowledges, apti tudes, physical capacities, and personal traite,
and upon the percentage of total worktime involved in their performance.
A duty, major or minor, has one or more of the following characteristics:

1 mid., p. 5.
2 tbid., p. 7.

3 1bid,, p. 5.
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(1) It is & significant (clerminant for initial assign-

ment (o the position;
(2) It iv & sigoificant determinant of pre-assignment or

post-assignment traiviry,

(3) It ‘s sipnific 7t {n the determination of qualifica-
tion required to pertc:wm {u the ywuicion."l

d. Task. A task {8 s unii of work activity which forms &
consistent and aignificant part of & duty. The tasks which constitute a
job are nct homogeneous units ¢ hrhavior; they are logically differenti-
ated segments of work activity. A task, then has the same relationship
to a duty as a duty has to a job, "Each duty is made up of ome or more
tasks, A task is one of the work operations that constitutes a logical
and necessary step in the performance of a duty. It is the work unit
that deals with the methods and procedures and techniques by which
duties are carriad out."2 Rach task has the following characteristics:

(1) It occupies a reasonable portion of the worktime
spent in performing a duty,

(2) 1t occure with reasonable frequency in the work cycie
of a duty.

(3) It involves very closely related skills, knowledges,
and abilities.
(¢) It is performed according to some standard,’

e. Rlemsat. The element ia the most detailed level of work
activity deacribed in Army job sanalyses. Tasks are made up of elements.
These are the smallest steps into which it is practicable to subdivide
any work oparation without analyzing separate motions, movemants, and
mantal processes involved. An element is & meaningful and useful group-
ing of these basic work units. It is the work unit that deals with the
detaila of how the mczhod., procedures, and techniques involved in a
task are carried out.

3. Forxm to be Used in Collecting Job Data. Data collected to
describe the jobs, duties, tasks, and elements of positions for which
School training must be conducted muat describe all aspects of the job.

The most complaete and meaningful description of a job iy a state-
ment wvhich i{dentifies the basic behavior required of the job incumbent,
the conditions under which ha will perform, and the standard o criterion
of acceptable performance. Data reported in this form without further
treatment are iumediately usable {n establishing objectives for a train-
ing system,

The following format is therefore advocated for reporting job,
duty, task, and elemsant descriptions:

“Behavior: Tha behavior should be a statement of wvhat the man
doss, or oust do, This will usually be something that you can see the
wan 60 The statement of the behavior begins with a verb, It is an
actio Such words as COPIES, ADJUSTS, SOLDERS, SUBSTITUIES, BIC,, wiil
star. & statemsnt of behavior,

libtd., p. 5-6
21bid., p. 6
3Loc cit.
4loc,elt,
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Condition: The condition outlines the factors which directly
affect the man's performance. It is a statement of what the man is '
given to do the job, or what he is not given to do the job. The condi-
tion will liet the tools, equipment, degree of supervision, and assist-
snce which the man will or will not have to do the job,

Criterion: The criterion will liet the index of acceptability
vhich 1s used to judge the quality of the man's performance, This sec-
tion should describe the criterion of acceptability in terms of
QUALITY, i.e., accuracy, tolerance, completeness, format, sequence,
clarity, neatness, and number of errors; QUANTITY, i.e,, number of
work units produced per time unit, and number of work units required
by the nature of the job; and TIME, i.e,, speed of performance,

These criteria myst be objectively justified by listing an Army Regula-
tion (AR), Technical Manual (M), etc., which references the criteriom.
If ons does not exist, the source of information must be listed, e.g.,
consensuys, individual knowledge, etc,'!

D, PROCEDURES

1. Planning and Training.

8. S2lacting Job Analysts., Job analyses will be performed
only by carefully selected military and civilian personnel who have
received training in the conduct of job analysis. Team members may be
drawvn from any staff element of HQ, USASA and any element of the
USASATCAS .

(1) MQ, USASA representatives are selacted by DCSPER from
nominees submitted by other staff elements.

(2) USASATC&S representatives ars selectad by the
Assistant Commandant from nominees submitted by academic and staff 2le-

ments.
b, Selecting Specific Units for Survey. Chief, Evaluation

Unit, in coordination with HQ, USASA and the USASATCSS ataff elements,
will select specific units for survey which:
(1) Have Table of Distribution-Augmentation (TDA) spaces
authorized for tihe functional arsas and NOS to be analyzed,
(2) Have a minimum of five job incumbantas vho match selec-
tion critevia identified in paragraph 2 ¢ of this eectionm,
, i (3) Are representative of all "type" user units and all
i & - echelons of command,
: (4) Are representative in terms of the major missions,
(5) Reflect “typical" job requirements in the MOS to be

X studied.
(6) Ave geographically and envirommentally representative,

RIS i RN

Vb S b

‘c. L. John legere, USASA Command Job Analysis System, Job Analysis Hand-

book and Guide, 2d ed, (Fort Davens, Nass., 1966), p. 15.
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Adainistrative Arrangements. Chief, Evaluation
niatrative arrangesents to include:

Funding.

Preparation of orders.

Obtaining passports and visas,

Innoculations,

Travel reservations,

Notification of units to be visited of purpose, time,

and duration.
d. Training Job Analysis Tesms.

(1) Chief, Evaluation Unit will present a formal course
of iastruction in the conduct of job analyses as required. Annex A to
this chapter contains an outline program of instruction for training
job analysts,

(2) As a part of their training program, job analysis
team members will:

(a) Study documents relating to the mission, organ-
ization, and capabilities of units to be visited,

(b) Review equipment authorizations for units to be
visited,

(¢) Study current Army regulationa concerning job
descriptiouns of MOS to bes analyzed.

(d) Review existing job analyses, i{f available,

(e) Prepare prestructured data collection forms.

(f) Prepare and rehearse standard briefings for:
The theater commander,
Unit commanders.
Supstvisory parsonnel,
. Job incumbents,

(8) Develop a schedule for the conduct of the anal-
yees. A typical schedule is attached as Annex B to this chapter.

2. Collecting Job Data.
a. Preliminary Activities. Upon arrival at each unit, the

job analysis tesm chief will:

(1) Brief the unit commander and his staff on the pur-
poses, procedures, and requirements of the team.

(2) Request a command mission briefing and tour of facil-

.
.

[ (] { STTE
.

ities,
b. Unit Analysis. Before job data are collected, unit analy-
sis must be performed by job analysis team members to determine what

duties and tasks are performed in the unit. This analysis does not deal

vith NOS codes or job titles; rather, it is concerned with analysis of
& functional ares; i,e., maintenance, collection, or analysis. The ob-

Jective of the analysis is to list, analyre, and group the mission taska

of the unit to determine the configuration of jobs which exists. (A
sample unit analysis form is at annex C.)




c. Selection and Pri of Intervieweeg: Tesm mambers will;

(1) bBrief the staff on requirements and requust that nom-
inations be made for the interview and observation of incumbents who:
(a) Perform duties typical of the functional area

identified.
(b) Perform duties with average satisfactory profi-

ciency.
(c) Have baen working in the MOS for a long enough
period to be adjusted to it, but not for such a long period of time than
their awvareness of the differences between various steps has been lost.
(d) Do not possess unusually extensive or limited
educational backgrounds, or unusually varied or limited prior work

sexperience,
(2) Review records of nominees and select personnel for

interviev and observation,
d. Preparation of Interviewees. Team wmembers will:
(1) Brief job incumbents on the purpose and procedures of

job analysis,
(2) Set up a schedule of interviews and observations.

(3) Distribute equipment lists for completion by incum-

e. Interviewing, Observing, and Recording Data.

(1) Interviewing., 1In conducting interviews with job

3 {ncumbents, team members will:
3 (a) Bstablish rapport before attempting to collect

data.

beunts.

PRl

(b) 1let the job incumbent describe his duties (don't
3 tell him what he does),
a8 (c) Gat at the specifices of job performance.
§ (d) Record data carefully.
g (e) End the interview when the incumbent can no
' S longer give partinent snd useful information.
: : (2) Obgerving. In observing the job imcumbent perform
the duties and tesks of his job, tesam members will:
(a) Observa long enough to witness performance of

all major duties,

e T =

g {(b) Avoid getting in the way.

-3 b {(c) Ask questions only when necessary.

¥ i (d) Make careful notes of observation including

] euvirommental conditions and contingencies.

: : (3) Recording. Team mombers will record data on the pre-

¥ § structured Job Analysis Report form as follows:

¥ a. Ppart I - Identifying Information. (Sample ia

attached as anunex D.) All information required to modify a particular
job analysis report, to fully identify the unit in which the job imcum-

bent works, and to present background informati{on about the man himself

vill be recorded in this part of the report. One copy will be completed
§o§1a-ch job incumbent interviewed. Information will be recorded as
ollows:

4 Sy
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1. The Approevals gection of the Job Analysis
Report will be filled out after the veport hae been completed. The
approvals are an important link in establishing the fact that these job
data have been seen by the staff personnel of the station and that the
official sanction of the command has been given, Wheu utilizing these
job daca during the analyaia phase, this fact will be critical,

2. VWhen completing the Tdentifying Information
section, "pin down" the actual MOS code and title of the duty position
being analyzed. Some general titles will be used when the unit analysis
1s mada. All identifying {nformation must be official and reflect what
{s actually_authorized at that station. The "worhing title™ is very
important because it may reflect the functional work area with which the
man has been identified. The geographical location of the unit is also
important, If the official unit desiguation does not roflect a Jdetach-
ment structure, and job data are being collected at a vemote sito, the
actual location will serve to make the latter point clear,

3. The TA information must be collected from
the staff of the section being visited. Doun't count on sach {andividual's
knowing just which TDA his unit is using. Get this information from
the officials of the station. When analvzing the collected data, ft
will be necessarv to check all ThA for additional information to cor-
rectly ideantify each {ndividual in the light of the particular TOA of

which the incumbent is a part.
4. The organizational information may be

collected during the commaud briefing and tour. This {nformation should
be about the subdivision visited. The station-wide data will be col-
lected by the team chief, This {nformation will be difficult to collect
during the briefing aund tour, 8o all data must be validated later.

Make it as accurate as possible by haviwg unit personnel, when inter-
viewed and obmerved, add to {t, corvect {t, and awplify what has been
collected. The organizational charts should tucluda the name of the
person filling the position as well as the name of the position; e.R.,
Miintenance Officer, Captain Jounes; NUOIC, SGT Smith,

5. The information descriding the supervision
which the individual veceives, tha superviaton which he exevcises,
should always be validated with the {ndividual's supervisor. The degree
to which people understand, or ave willing o admit, the superviaory
structure of which they are a part, mav be surprising. When describiog
supervision be sure to use the levels as designated in the standard terms.

6. The job analvat gshould get a copv of pages
1, 2, aud ) of each tncumbent 's DA Form 20, I£ this camoet be accoms
plished, the following tnformazion should be extracted from the incum-

bent:

A, Item 2} - HOS Rvaluation Scove.

b. Item 24 - Aptitude Test Scoves,

¢. Item 25 - Other Toat Scores.

d. Ttem 27 - Militarv Bducation.

o. Item 28 - Specialiced Tralning.
1-9
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Item 30
Item 32
Item 34
Item 38

- Languages.

Civilian Education.
= Civil Occupation.

= Assigmmants.

(b) part II - Details of Duties and Tasks. (Sample
is attached as annex E.) Specific directions for complating this form

are as follows:

1. Activities of the visited command which are
most critical and time consuming have been identified during the unit

analysis; and nominees from the various levels, i,e., basic, intermediate,

and advanced, and supervisory activity within these functional areas,
have been proposed for interview and observation. Therefore, the men
selected for interview will not be complete "unknowns.”" The first task
with each interviewes will be to determine which major duties he per-
forms, i.e,, operates, maintains, processes, reports, or supervises,
when it has been determined which of the duties he is involved with,
the duty outline is used to determine which tasks within the duties he
is actually working with. During this process, some tasks will be
eliminated and some added. The duty outlines of the work activities
for which he is responsible will now be an accurate list of the tasks
performed within that duty.

2. Use these duty outlines to collate a job
analysis report form for the individual from the pages in the kit of
forms. For each duty which {s the responsibility of the selected job
incumbent, collate the following: (This procedure applies to part II
of the job analysis veport.)

4. Cover page which {dantif{es the jcb
incymbent and job analyst.

b. A Duty Outline Sheet for each duty.

RBach duty should be separated. The duty outline included with the
ind{vidusl's job analyeis report should be the ons previously used to
inventory the tasks performed by that individual,

€. A Duty Behsvior Statement Sheet for the
ssae duty as indicated in the duty outline should be included. The
form should be completed very carefully. The condition and the cri-
terion sections must be as complete and objective as possidle. Check
the behavior section to t{nsure that the prestructured portion is accu-
rate and cowplete. (See annex H for importance code and supervision
standards,)

d. A Duty Continuation Sheet should be
included for each duty. The continuation shest will identify other
piscas of equipmeant on which this duty activity is performed by the
séme job incusmhent. This sheet will also list any chenges required in
the statements of the condition and the criterion to make them applica-
ble to the different items of equipment.

€. A Tesk Behavior Sheet will be prepared
for each of the tasks which have been checked or added to the Duty Oug-
line Sheat. Thesa Tesk Behavior Sheets will be completed with che same
attention to detail given the duty bshavioy statement. Check the pre~
structured bahsvior for accuracy.

1-10




PEAE

-4 wgt

[Nt | S NN

T e D e e e s e e L s - e

£. An Element Sheet for each task should
be attached vhen required. This list swet be a clear, concise picture
of the behaviors necessary to perform the elements of the task., It
must be included if the conditions or criteria need additional explana-
tion. Additional sheats for tasks and elesents should also be added if
required.

(c) Part III - General Information. (Sample is
attached as annex F.) Part III has spaces for definitions, environ-
mental conditions, and general comments., This section should be used
to "pin down" any words which are used in a different manner at the
station, and to standardize the use of technical terms. When a man per-
sists in the use of & word which does not correspoud to the list of
standard terms, this vord must be equated to the standard term., This
is the tone of part 1II; all information which requires explanation or
widification must be inciuded,

1. Definitions. Job analysis reports contain
wmany references to technical terminology and jargon which must bc under-
stood in order to properly analyre the data upon return from the field.
The definition section will contain the oxplanation of terms which
appear in the Job Analyais Report, part II.

2. PBavironment. The enviromment within which
the job incumbent works is a very important variable which must be comn-
siderad in the overall job analysis. Enviromment includes the physical
setting, phyeiclogical factors, nuisances, the mental set, and any
other factors which are variables in the performsnce of the job. Tha
suparvision vhich the individual receives, or gives, must also be cun-
sidered as part of the enviromment. Although this factor will be used
to complete certain parts of the job analysis data fm other sections, it
is also &n envirommantal item. If identification of “level" by numeri-
cal symbol does not fully explair the infiuence of supervision upon the
ind{vidual, it must be explained here.

3. Gensral comments. The comments which the
man, his supervisor, or the staff of the command make about the partic-
ular position which the job incumbent fi{lls should be listed in the
general comments section. This information is valuable, dut is usually
subjective. Although it is desirable to give the interviewae, and his
supervisors, the courtesy of recording their comsents, it is necessary
to insure that the content of the job analysis report will not adversely
influence proper interpretation of the material. The General Commsnts
section serves this purposa. The comments of incumbents are rvecorded
and may be examined later. This procedure separstes eudjective comments
from scientifically collected job dara,

(d) Pare IV - Bquipment Informatiocn. (Sample is
;c::chcd as aunax G.) Spacific procedures for completing this form

ollow:

1. Dietribute the list to the jod incumbents
chosen for interview and wake appointmeants for interview and obssrvation.

1-11
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2. Direct the job incumbents to review the list
with respect to their own job activities, and to {ndicate those pieces
of equipment with which they are involved.

3. Direct at lecast one man to list the particu-
lar manuals or references which the station uses while working on the
indicated eguipment.

4. Request each man to add any equipment with
wvhich he is involved. Direct him to use the standard nomenclature and
to describe any modifications which change the basic purpose, or capa-
bility, of the equipwment.

5. Instruct the man to put his name, vrank, and
MOS on the list when he has finished the survey,

6. when interviewing the man, use the equipment
list to establish what equipment is worked with during the performance
of the various worl activities.

1. when the particular interview and observa-
tion have been conpleted the equipment liat will be attached to the
completed job analysis report for that individual. Ba sure to complete
and attach the part IV cover sheet. This will insure that the equipment
list can be recovered if it becomes detached from the other parts of the
raport.

8. If the mission and organization of a partic-
ular station seems unique, use an equipment list to 'pin down" all of
the equipment which {8 used in support cf the aszigned mission. This
list, if used, will be labeled clearly as a station-wide list so that
it will not become attached to am individual job analysis report.

3. Consolidating Job Data. when analysia is performed for an
overseas command, upon return to the continental United States, job
snalysis temms will consolidate individual job analyeis reports {nto
oae maater veport.

&, Average indices descriding the criticality or importance
of each duty and task will be darived.

b. The frequency of activity with each {tem of equipment will
be determinad.

¢. Duties, tasks, s&nd elements performed will be consolidated,
and & statement of the cversll job, in terms of behavior, conditions,
and criterion will be developed,

d. Duties not conaidered sigrificant, and their accompaaying
task asnd element descripiions, will be listed sepavately.

4, Analveing snd Reporting.
a. Analyeis. The data in the consolidated reports, as well

&s in the tndividual feeder reports, will be used by staff elements of
HQ, USASA and the USASATCAS to anslyze the differences which exist between
vhat {s done in the fleld, and vhat is provided for in regulstory con-
trole and programs. Any problems vhich exist, or which could exist,
should be explained by this comparison. During the snalysis, the base
deta will be used to determine what should be done in the light of
up-to-date fl{eld vequirements and operations.

1-12
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b, Revorting. Racommendations will be framed to implement
either an cxpandad, or modified e:isting preogram, cr &s a recommended
change to the exi:sting program. These chauges, if any, will be
reflected in all organizationdl algments (i.e., GL, GZ, G3, G4, Combat
Developments Activity, &nd the Suiovoi) which {nfluence the respective
operation. If accepted, these chenges, or redifications, will be
instailed in all affected systems., Following staffing, these changes
will b¢ combired with the basic job analysis performance requirements,
and wvhen finally released, the end product will be an up-to-date and
authoritacive statement., BEach staff alement will use these statements
as base data to guilde its particular ectivities. The School and other
training activities will use the job pzrxformance requirements as input
to the developmeint of imstructional systems.

E. REFERENCES

1. Army JGb Analysis Manual I, SOB Report No. 1-70-0R, Systems
Deveiopment Bcinch, Research and Developmers Division, The Adjutant
General's Jffice. Depurtmani of the Army, March 1960,

2, legere, C.L, John, 73A%A Command Job Analysis System, Job
Analysis Randbook and Guids, 2d ed., Evaluacion Unit, US Army Security
Agency Training Centar and School, Fort Devens, Msasachusetts, January
1966.
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ANKEX A N
OUTLINE PROGRAM OF THSTRUCTION

Command Job Analysis Teams ‘

Sub ject Time Allocation 3
(Hours) : ;
Pirst Day Introduction, Greetings, and Admic- 2

{

istrative Mattere ;
i

l

|

|

Mission and Functions of Job Analysis 1
Teams
Overview of the Process of Job Analysis 1
The Preparation Phase of Job Analysis 1
ieview and Integration of lssxuing 1
second Day  Study of TDA's of Units to be Visited X
Pruliminary Activities of Teams Upon 1
Arriva. at Unit
pueparation of Briefings 1
Review of Briefings 1
Avalysia of a Job 1
Techniques of Interview 1
Techuiques of Cbsegvation 1
peview aud Integration 1
“aizd Day Ghservation Practicsl Fxercise 1
Tatroduction to Staudard Job Analysis 1
Forms
Joterviev Practical Exercise 1
tdentification of Functional Areas io 1
unit Analysis
1-14
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Third Day
(cont)

Pourth Day

i fth
Through
Ninth Days

ANNEX A (cont)

Subject

Exsaination of Data Collected During
Interview and Observation

Presantation of Trip Itinerary

End Product Reports

Format of Prestructured Data-Gathering
Forms

Prestructuring Activities

Complete Prestructuring of Data-
Gathering Forms
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Pirat Day:

ANNEX B

DAILY SCHEDULE FOR CONDUCT OF COMMAND JOB ANALYSIS SYSTEM

Note: If the Coumand Job Analysis Team arrives after

+

noon of the first day, then the second actual
day at a station should be considered as the
first day.

Coommand Job Analysis Team Briefing for Unit Commander
Command Mission Briefing for Job Analysis Team

Tour of the Facilities

Unit Analysis Interviews with Oparations Officer

Identification of Major Work Areas

Second Day:

1.

Briefing of Maintenance Staff (including conference on duties
located and "laying on" interview requiremantsa)

Study of Nominee Records

Selaction of Job Analysis Incumbents

Study of Oparations Ares to Identify Buvirommental Conditiona
Briefing of Job Incumbents

Setup of Interviews

Distribution of Equipmant Liste for Completion by Incusbeuis

1-16
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Third Day:
1,
2.
3.
4,
5.
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ANNEX B (comt)

Interview
Observation
Interview
Observation

Etc,

Fourth Day:

1.
2.
3.
4.
Se
6.
1,

Interview

Observation

Interview

Observation

Etc.

Finalization of Reports

Arrangements for Reinterviews

Job Incumbent Reinterview
Jok Incumbeunt Reobservation
Setup of Supervisor Exit Interview

Exit Briefing
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ANNEX C

USASA COMMAND JOB ANALYSIS SYSTEM
UNIT ANALYSIS

Y i) Tttt e e p—— -
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Official Command Designation

Unit Name

Geographic Location

Data of Viait

Functional Work Area Investigated

Comnander

Deputy

Executive Officer

Operations Officer

Job Analyeis Team Chief

Number of Job Analysis Reports Completed at this Station

Current TDA Title

Nol

Date

Latest Change

1-18




SR S

T T S T
okt Shudercs

ANNEX C (cont)
MISSION INFORMATION

1, Mission of the station: (If possible attach a copy of the
mission briefing.)

A, Overall description of the mission: (Including national-
ity of target.)

b. Types of targets:

¢. Types of positions used in support of the mission:
(Include the mumber,)

d. Category of positions:

Category A

Category C

Category B

Category D

1-19
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£f.
hia staff:

ANNEX C (cont)

Tasking direction:
(1) Given,

(2) Received.

Special “problem areas" mentioned by the commander ard

1-20
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ANNEX C (cont)

ORGANIZATIONAL INFORMATION

2. Organization of the Unit/Station: Complete the organizational
chart with the titles and names of the personnel filling the jobs.
Additional blocks should be added as required.
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ANNEX C (cont)
Number

Auth

Personnsl composition of the unit:
Check
Presence

30

MOS Code
ADDITIONAL
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ANNEX C (cont)

4. CJA unit analysis guidae:

Miscion No. of Percent MOS of
FUNCTIONAL AREA activity Personnel of personnel]

(Y or N) involved mission involved
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1.
a,
b.
c.
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ANNEX D

JOB ARALYSIS REPORT

PART I

IDENTIFYING INFORMATION

Rank

Date

Stacion

Job Analyst

1-24
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ANNEX D (cont)

USASA COMMAND JOB ANALYSIS

Approvals:

Analyst Date

RCOIC

 somtm—— Sme— ——
— i a— o

B. Identifying Information:

1.

2.

Name Rank Svec No.

Position Title:

a,

(Official classification code and NOS title - AR 611-202)

b'

Duty MOS {As authorized by TDA)

(Alternate or "working title")
Uait Designation and locacfion:

.l
(Official deaignution of unit)

b.

{Geographiic location)

(Officiei designation of subdivision)
Organizstional Informstion:

e. Mission of Job Iucumhent's Section:

(1) Owverall description of mission:
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ANNEX D (cont)

(2) Position designaticns: (equipment configuration)

b. Specific Organization of Subdivision: (Draw organizational
chart and insert the nsmes of personnel filling the jobs, Star (w)
tha position of the individual being anslyzed.)

126
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ANNEX D (cont)

¢. Personne]l Composition of the Subdivision:

Check Number
Presence Auth Actual

Remarks

MOS code

ADDITIONAL

1-27




ANNEX E

JOB ANALYSIS REPORT
PART II
DETAILS OF DUTIES, TASKS, AND BLEMENTS

L

Name _ Rank NOS

Date Station

Job Analyst

R
.
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ANNEX E (cont)

INE D

12 TASKS

DUTY TITLE: 12 PROCESS
TASK TITLE:

1201
1202
1203
1204
1205
1206

Scan

‘Transcribe/Translate
Suomarige/Consolidate
Validats

Format

Opsrates Frocessing Equipment

) e e




- ANNEX E (cont)
g DUTY BEHAVIOR STATEMENT SHEET
B '.:
N ; :
4 : Im- | Percantage| Actual
+ _DuTY __ TITLE: 12 PROCESS Yes No | port- Time Time
. ance
DUTY BEHAVIOR: Performs intermediate processing of collected
- material,
DUTY CONDITION: (Given)| SUPERVISION: A B c D
TOOLS /MATERIALS:
EQUIPMENT:
REPFERENCES:
NOT GIVEN:
CRITERION:
1. Procedurea nmust be in accordance witn .
2. work activity must be accompiished in . (minutes/hrs/days)
3. Wvork product must be {in accordance with specifications outlined in
“O
é\ 3 . 5_; 1-30
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ANNEX E (cont)
DUTY CONTINUATION SHEET

This work activity is also performed on/with the following equipment:

Eguipment ng ! riterion unent ‘
Jomen 32;121:: Procedure %&racuruticl |

BIANIIE Ll m oy ey
bt a4

A5 1

2
-

GHIIA LT s £ 1

Y
',
; s 3
N
k- "-f"
3 ’-3:.
-3 :
k "4
H
& 3
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2 <
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L 3
- &
3 8
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L 34
R
3
£
. ¥
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ANNEX E (cont)
TASK BEHAVIOR SHEET

TASK TITLE:

I~ Parcentage | Actual

1201 SCAN Yes No | port- Time Time

ance

TASK BEHAVIOR:

Scans collected material for items of importance,

TASK CONDITION:

(Given) SUPERVISION :J A B c D

TOOLS/MATERIALS:

EQUIPMENT:

REFERENCES:

NOT GIVEN:

CRITERION:

1. Procedures wust be {un accordance with

2. Wwork activity muet be accomplished {n

. (ainutas/hrs/days)

3. Work product must be in accordance with specifications outlined

'
5.
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ANNEX E (cont)

ELRMENT RECORD SHEET

DUTY TITLE: _PROCESSES

Task Number : 1201 Scan

Uniqua
Element Behavior condition

™ique
criterion
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Rank

Station
3%

PART III

s

ANNEX F
JOB ANALYSIS REPORT
GENERAL INFORMATION

I L

Job Analyst

Name
Date
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ANNEX P (cont)
DEFINITIONS

1ist any terms which the job incumbent uses during the interview
or observation which should be clarified when the results of this job

analysis are read,
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"'§ : ANNEX T (cont)
9
Describe the enviromment of the job incumbent whose work activ-
i ities are described in this report, This description should include
’i : a1l of the surrounding factors which influence the performance of the
Iy b,
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ANNEX F (cont)

GENERAL COMMENTS

Record all comments received from membars of the aubdivision
staff which are related to th¢ job activities performed by the job
incumbent. Both positive, and negative comments should be included.

wherever possible, collect not just & complaint, dbut a recommended
solution,
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ANNEX G
JOB ANALYSIS REPORT

PART IV
EQUIPMENT INFORMATION

Job Analyst

Rawa
Date

7
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7
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ANNEX R

IMPORTANCE CODES AND LEVELS OF SUPERVISION

1. Importance Codes for Duty Behavior Statement Shaet.l

a, Jmportance Code 1. This duty is not recog.ized as one
of the incumbant's principal responsibilities. Xt occupies a minor

portion of his total work activity.

b. Importance Codi: 2, This duty is recognized as one of
the incumbent's principal responasibilities. It occupies a reasonably

large portion of the incumbent's total work time and occurs with
reascnable frequency in the jeb cycle.

c. Importance Code 3. This duty is recognized as & primci-
pal responsibility of the job incumbent, occupies s major portiom of
his time, and occurs frequently uuring the work cycle.

Note: The percent of time this duty (or task) occupies in a
typical work cycle is determined and entered in the appropriate block.
If a work cycle takes three hours, and the man spends one hour per-
forming the duty (or task) being analyzed, thea 33-1/3% would be
entered in the "Percentage Time" block. Work cycles vary considerably.
For this reason, the actual time is recorded in the last block. This
provides a validity index for the "Percentage Time'' section, and allows
for more flexibility in the treatment and consolidation of the result-

ant data,

2. lavels of Supervisiong

4, Supervision level A, This is the most detailed level of
supervision. The suypervisor provides detailed instructions concerning
which work activity to perform, and how to perform it. The job incum-
bent is not permitted to proceed to any new area of activity until
further instructions have been given, Tthe supervisor provides all
neceasary tools, msterials, and references, or specifies which will be
used for a given job. The job incumbent is not permitted to wake judg-
ments concerning additional requivezents and is not permitted to pro-
ceed independently.

b. Supervieion level B, Tthis (s a less decailed level of
supervision than Level A, The supervisor provides specific tasking
corcerning which task or duty to perform, but dependa upon the incuma-
bent to determine how to do the work. The job incumbent selects his
oun tools, waterials, and references to do the work. The supervisor
is svailable for conmultation regarding how to do the work.

¢. Supervigion lavel C. This {s a broad, pemmisaf 2 level
of supervision., The supervisor assigns & job incubbent te 3 broad
aéres of work activity and permits the individual to decide which

imy Job Analysis Nancal, op. cit,, p. 26.
“C, L. John Lageve, op, cit,, p. 7.
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specific activity, within the broad area, must ba performed, and in
which priority thay must be performed. The job incumbent determines
hoy to perform these activities and selects hia own tools, materials,
and references to do the work. Tha supervisor is available for con-
sultation regarding which job to do and how to do the work.

d. Sypervision leval D. This ia an independent level of
operation. The job incumbent {s assigned to a broad, all encompassing
area of functional responsibility and must determine which jobs must
be performed, awd how thay should be performed, The job incumbent is
subject to routine staff and regulatory controls, but is independently
responsible for activity within his functional area, The responsibi-
1ities within this level .will usually include the necessity to super-
vise others,
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CHAPTER 2

INCORPORATING OPERATIONAL DEVELOPMENTS

&, INTRODUCTION

1. Durposa. A completed job analysis schedule describes the
duties, tasks, and elements performed by incumbents of an MOS at the
time the job analysis is made, For this reason, a job analysis pre-
sents a picture of a job zs it exists, not as it_should be or may
become. If a training program is based exclusively on data derived
from periodic job analyses, it may include instruction that will be
untiecessary or obsolete by the time the student is asaigned to the job
in the field, Similarly, the training will not include instruction in
new duties and tasks or changes in equipment, procedures, or techniques
thaet have occurred since the last job analysis was performed, There-
fore, in addition to the data derived from job analysia, careful con-
sideration must be given to the probable impact of evolving organiza-
tional systems, new concepts of operation, doctrinal changes, and new
equipment, material, and tachniques. This chapter defines responsi-
bilities and procedures for tdentifying, collecting, and precessing
material and documenta relating to theso changes to insure that, when
appropriate, they are incorporated into the training objectives of the
MOS affected,

2. Sources.

4, The primary sources of data pertaining to operational
developmenis are reports of combat development field experiments, com-
bat development studies, staff and faculty poaition papers and memo-
randums, service tests, tvoop hests, and user tests. In additionm,
records, reports, and plauns available from ASA units frequently contain
doctrinal data which have implications for school training,

b. S8scondary sources of data pertaining toe opaerational devel-
opzents are military service scheols, the Signal Corps, the Combat
Devalopments Command, colleges, universities, and technical schools, and
other nonprofit educationsal agencies and research organizations. In
addition, manufacturers of equipment and aids, publishers of inatruce-
tional materials, and distributovs of equipment, aids, and instructional
matorisals sonetimes provide data which have implications for school
training.

3. Dbefinitions,

a. Dostrine. A compillation of the principles, policies, tech-
niques, and/or procedures by which the Armed Forces or alemants thereof
guide thefr actions. It {a derived from approved developmental concepts
experience, or theory, and vepremsents the best available thought that
can be defended by reason. Yt f{s taught authoritacively as guidance but
requires judgment in application.
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b. Gombat Developments. The formulation of new Army doctrine,
organizations, matericl objectives and requirements, and the early inte-
gration of the resulting »roducts into the Army,

c¢. Combat Development Field Experiment, A field trial,
usually conducted under controlled conditions, designed to collect data
on operations, organizations, and materiel for use in developing or
evaluating new or improved operational and organizational objectives or
concepts, tactics, techniques, procedures, qualitative materiel develop-
ment objectives, or qualitative materiel requirements,

d. combat Development Study. A study directed at the deter-
mination of new or improved operational and ovganizational objectives
and concepts, tactics, techniques, procedures, qualitative materiel
objectives, or qualitative materiel requirements,

e, Service Test. A test of an item, system, materiel, or
technique conducted under simulated or sctual operational conditioms to
determine whether the specified military requivements or characteristics
are satisfied,

f. ZJroop Test. A test conducted in the field for the purpose
of evaluating operational or organizational concepts, doctrine, tactics,
and techniques, or to gain further infcrmation on materiel,

g. User Test., A test performed under operational or simulated
operational conditions to determina the military suitebility of an item.

B, PROCEDURES

1. Jdentifying Developmental Data. The Office of Training Litera-
ture will identify developmental data which have implicatioms for train-
ing. However, all academic and staff elements will assist in the loca-
tion and identification of new devmlopments within their areas of inter-
est, To insure that developmental or doctrinal material receives timely
consideration for inclusion in school training programe, tho f3llowing
procedures will be followed:

a, The Assistant Commandant will provide overail aupervision
of the USASATC&S response to those elements of the USASA Developments
Program which have implications for achool training, in addition to
approving all changes to programs of instruction (POY).

b, The Yechnical Consultant will provide advice and assist-
ance to the Diractor, Office of Training Litersture in the i{dentifica-
tion of new developments. He will review material upon request of
Director, JOffice of Training Literature.

¢. The Director, Office of Training Litsraturs w{ll estabiish
the necessary internal procedures to locate and obtain developmental and
doctrinal material in selected publications of the following types:

(1) Departwsit of the Army officisl snd unofficial publi-

cations.

(2) Depavisant of defense publications.




(3) Publications of all cryptologic services,

(4) Publications and reports produced by industrial con-
cerns in connection with government contracts,

(5) Research reports from any available source,
Ia addition, the Office of Training Literature will review and coordi-
nate the review of publications and documents to identify doctrinal or
developmental data; furnish material which has training lmplications
to the Chief, Evaluation Unit for information and action; and review
lesson plans, training aids, and instructional material for doctrinal
accuracy, When necessary, the Office of Training Literature will also
furnish material which may require changes in current POI to the
Assistant Commandant; Chief, Evaluation Unit; and the Director of
Instruction,

d. The Chief, Evaluation Unit will select those appropriate
developments to be incorporated in school training, and recommend to
the Assistant Commandent, in coordination with interested staff and
faculty, the material to be included in the revised POI and the effec-
tive date of the change.

e. The Director of Instruction will designate reviewing
officers within the academic elements for those publications referred
to hie office for review, and advise thes Office of Training Literature
of the disposition of ail such developmental and doctrinal material,
The Office of Training Literature will be the office of record for all

developmental and doctrinal material received or developed at the School,

f. Academic and staff elements will be constantly alert to

identify doctrinal and developmental material in their areas of interest.

Some suvurces of data are:

(1) Technical publications,

(2) Attendance at meetings, conferencas, exhibitioms,
and seminars,

(3) Vvisits to, and correspondence with, ASA units.

(4) Participation in field axercises,

(5) Reports of oversea returnees.
Academic and staff elements will {uform the Director, Office of Train-
ing Literature of doctrinal or developmental changes whan such material
ie routed directly to the depsriments concerned; review doctrinral or
developmental material received from the Director of Instruction and
provide coments to him, and to the Director, Office of Training liter-
ature; and incorporate doctrinal and developmental material into appro=-
priate POI as directed by tha Director of Instructionm,

2. Preliminary Review, When developmental or doctrinal material
has been identified, the following procedures will be foiiowed:
a. If {dentified by Office of Training Literature -
(1) At least one copy of the document describing the
development or change will be obtained for local veview.

2=3
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(2) A preliminary review and evaluation of the applica-
bility of the material will be conducted by the Office of Training
Literature,

b. If identified by academic or staff elements, a copy will
be forwarded to the Office of Training Literature for review.

3. Disposition of Material, Where preliminary review 3o indi-
cates, Office of Training Literature will:
a, Produce or obtain additional copies of the material,
b. Distribute copies of the material for review and comment
as follows:
(1) Technical Consultant - 1 copy.
(2) The Director, Academic Department or staff element
concerned - 2 copies.
¢, Forward, upon receipt of the comments of the Technical
Consultant and the Director, Academic Department or staff element con-
cerned, one copy of the material, together with the comments of the
reviewers, to Chief, Evaluation Unit,

4, Incorporating New Developments. Chief, Eveluation Unit will:

a, Review the documentary material and the comments of staff
and faculty reviewers,

b, Apply appropriate selection criteria to determine whether
the development should be incorporated into the training program., (See
chapter 3).

c. If an affirmative decision is made, develop a list of
training objactives and submit to:

(1) The Director, Office of Training Literature for a
check of doctrinal correctness,

(2) The Director, Academic Department concerned for a
check of technical accuracy.

d. Add these objectives to the list of training objectives
derived from job analysis,

e, Follow established procedures necessary for translating
these objectivea into performance terms and the continuation of the
course development cycle, (See chapter 4.)

f. Establish, in coordination with the academic element con-
cerned, the effective date for inclusion of the new material in appro-
priate POI.,

5. Quarterly List. Chief, Training Publications Division, Office
of Training Literature will publish, and distribute to all academic and
staff elements, a quarterly list of all material received,
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CHAPTER 3

SELECTING TRAINING OBJECTIVES
A, INTRODUCTION

1. Purpose. The selection of objectives is a judgmental proce-
dure which involves close scrutiny, by qualified personnel, of the full
range of job duties, tasks, and elements performed by incumbents of an
MOS and detailed in job analysis schedules., The purpose of this chap-
ter is to provide general principles, criteria, and procedures which
will function as guides for the selection of appropriate training objec-
tives and for the assignment of priorities to these objectives.

2. Importance, Job analysis schedules prepared by Command Job
Analysis Teams detail the¢ full dimensions of an Agency job to include
all of its variations caused by the mission and the product, and by
geographical, procedural, and environmental conditions., It would be
extravagant, in terms >f time, persounel, money, and other resources
to provide the kind and amouut of trainirg required to equip each grad-
vate of the training system to perform every job task of a particular
MOS in any position in the world, For the same reason, it is often
impractical to initially train personnel to the ultimate level of pro-
ficiency required at some future station. Some training is more real-
istically and more economically beneficial when conducted on the job.
Consequently, it is esseantial to select from the total list of job per-
formances those which are most appropriate for formal School training
and to decide what standards or level of proficiency will be required
for successful course completion.

B, OBJECTIVES OF THE SELECTION PROCESS

1. General. The process of selecting training objectives must
achieve the overall objectives of economy of resources, feasibilicy,
and effectiveness in meeting job requirements.

2. Specific Obiectives. The selectlion process must be designed

to accomplish the following:

a, Identify job elements which are appropriate and feasible
for School training,

b, Identify job elements which are appropriate and feasible
for on-the-job training.

c. Identify job elements which are appropriate and feasible
for follow-on training; i.e,, advanced training for selected graduates
at NSA, by industrial concerns, or at the USASATCAS.
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d. Specify the training priorities of specific job duties
and tasks,

C, CRITERIA FOR SELECTING TRAINING OBJECTIVES

The following criteria are guides for the selection of objectives
appropriate for school training. It should be noted that it is not
essential that all criteria be met as a prerequisite for including any
single job task or element in the list of training objectives for a
course. In many cases, meeting a single criterion is sufficient justi-
fication for including the element in the list of training objectives.

1. Universality. This criterion directs that emphasis should be
placed on the development of job skills and their associated knowledge
supports and emotionalized controls (ideals, attitudes, interests, and
appreciations) which are used by personnel in the MOS regardless of
where they are assigned. That is, the job element is required for
acceptable job performance at all units. In essence then, the critervion
of universality asks the questicus:

a. Where is this skill or knowledge used? In which positions?

U. Does it have wide app.ication? (If it occurs only in a
few locations, it may be an appropriate objective for follow-on training
of some type.)

c. 1Is it so unique that it was infrequently found in the job
analysis schedules? (If it is truly unique, the likelihood is that it
should be taught on the job.)

2. Difficulty. The criterion of difficulty specifies that empha-
sis in a training program should be placed on content or skills which
are so difficult to learn that it is highly unlikely that job incumbents
can acquire them on their own., Or, the skill is so difficult to learn
that it requires intensive formal training, conducted by competent
instructors, to acquire the needed level of proficiency. For example,
although it is conceivable that an individual could learn to read sche-
matics on his own, it would be a lengthy trial-and-error process., In
other cases, danger to the man or hazard to equipment would result from
the unguided efforts of a neophyte to learn on his own. Therefore, the
criterion of difficulty asks the following questions:

a. Is the skill or concept difficult to acquire?
b. Are personnel likely to learn this skill on their own with
oinimum danger to themselves, equipment, or materials?

3. Cruciality. This criterion points to the need for selecting
skills and knowledge supports which are critically essential to accept-
able job performance when needed, even though the tasks may not be per-
formed frequently. For example, consider the case of the electronics
equipment operator. MNore and more equipment is being transistorized and




is therefore less subject to malfunction. This fact should reduce the
amount of maintenance training that an operator requires. However,
there may be a number of malfunctions which, although occurring very
infrequently, would be extremely critical if they happened, and immediate
corrective action were not taken by the operator, Severe damage to the
equipment, materials, or products might be the result. Under such cir-
cunstances, the criticality of the infrequently used skill is so great
that the training must be provided. In summary, the criterion of criti-
cality aska the following questions:

&, How important is the skill when it is called for?

b. What is the impact on the mission, the operation, the
product, the equipment, or the operator when the required skill is not
present?

4, Freguency., This criterion draws attention to the need for
emphasizing in training those skills which are used most often on the
job., A skill which is used frequently, even though it may be acquired
on the job, may warrant formal School training under certain conditions.
For exsmple, it is often more economical in time and materials to teach
a skill rather than to allow persomnel to learn it.by trial and error.
It is also true that providing instruction results in more efficient and
standardized performance, and consistently higher quality in products or
services. The criterion of frequency, then, involves the following
quaestions:

4, How often must the job incumbent perform this task?

b, 1Is it done often enough to warrant training?

c. Is there a known 'best way" to do it?

d. Shouid the method of performing the skill be standardized?

5. Practicability. This criterion points to the nead for deter-
3 .. mining whether the time, effort, money, and other resources required to
R develop the skill are commensurate with the gains in job proficiency
E attained by trainees; this is the "Is it really worth 1t?" criterion,
~ Although it is possible to train personnel to perform any job function,

the question often arises as to whether the cost of the training can be

] Justified in terms of improved performance, If the proficiency of
k- School-trained men in performing a skill is only slightly higher than
25 that of an individual trained on the job (or self-taught), the practic-
S ability of providing formal training i{s open to serious question,
N Realistically, training should result in a significantly higher level of
e . Al performance or a measurably greater degree of skill than can be attained
i otherwise, For example, training in typing is usually accepted as a
S suitable skill for formal instruction, However, it is undoubtedly true
that there is a “break-even" point in typing training. This is the point
at which a further investment in training results in proportionately
less improvement in typing skill. Probably there is a level of skill,
vhich might be stated in the number of words per minute with a mnximum
allowable mmber of errora, which could be justified in texms of costs.
: o But, to continve formal training beyond this level would result in invest-
g -3 ing more than the anticipated gains are worth. The higher standard might

s A

g ;3 be a proper goal for on-the-job training,
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6. Achievability., This criterion directs attention to the need
for considering whether an objective is attainable in terms of the level
of skill required, the aptitude and intelligence of the student input to
the training program, and the resources available, Objectives must be
compatible with the abilities and aptitudes of the students, as well as
with the requirements of the job, To set standards of accomplishment
which are beyond the reach of any sizeable parcentage of the student
group is unrealistic -- and expensive in terms of attrition from the
training program, For example, referring back to the typing situation,
interview of supervisory personnel may indicate production could be
speeded up and efficiency improved if clerk-typists were able to type
at a rate of 120 words per minute, Yet, this level of proficiency
would be unrealistic, Very few students would be able to attain the
standard, In summary, the criterion of achievabiiity asks the following
questions:

a. Can the majority of enrollees meet the standard prescribed
by the objective?

b. Do they have the aptitude, intelligence, maturity, motiva-
tion, or the experience required to attain the desired standard?

c. Can they achieve the standard in a reasonable period of
time?

7. Quality. This criterion underscores the need for selecting for
instruction those skills which are more useful to men of "average' pro-
ficiency than to those demonstrating "mediocre' or "outstanding' profi-
ciency in the job. In other words, the objectives selected should reflect
acceptable skills and standards rather than those which either fall short
of acceptability or clearly exceed job requirements., To train individ-
uals at a level of achievement which 18 less than that required on the
job 1s to place an unnecessary burden on supervisory personnel for
on-the~job training. 1In such cases, the training program is not serving
the enterprise as it should. On the other hand, it is wasteful to train
individuals, or to attempt to train them, in skills and at levels of
achievement which are characteristic of only the outstanding performers.
The investment of training resources will be heavy, and the number of
individuals who complete the training successfully will be few. 1In sum-
mary, the following questions relating to the criterion of quality should
be asked:

a, 1s this skill required?
b. Is this level of proficiency demonstrated by "average-
satisfactory" performers?

8. Deficiency. This criterion directs that training should be
given {n those essential fob skills {n which job incumbents frequently
demonstrate inadequate performance. In any job, there are tasks which
are more difficult to accomplish (or easier to bungle) than other
agpects of performance. By tabulating the judgments of supervisory
personnel regérding the difficulties or weaknesses of their subordinates,
an inventory of deficiencies can be produced. These items, regardless
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of their criticality, might well appear as points of emphasis in a
listing of objectives. For example, if equipment-down time is caused
by faulty soldering by repairmen, this skill might well require addi-
tional emphasis in a list of objectives for the training of repairmen,
In summary, this criterion poses the following questions:

a. what skills are frequently performed poorly (or not at all)
by personnal in this job?

b. Which aspects of the job require emphasis due to mistakes
made by a sizeable percentage of job incumbents, or their display of an
unacceptable proficiency level?

9. Retainability., This criterion directs attention to the need
for considering the time interval between completion of training and
use of the skill on the job, Here, the determining factor is the pre-
dicted (or measured) amount of deterioration of the skill that will take
place during that time interval, The degree to which a skill degenerates
through disuse, and the time over which the deterioration takes place,
should play a large part in determining the level of performance required
for successful course completion, In turn, the desired level of attain-
ment will determine the amount of time and emphasis given to the develop-
ment of the skill, Some skills degenerate rapidly; others deteriurate
slowly or not at all, Of course, this criterion is closely related to a
few others, notably "frequency" and "criticality." Judgment must be
exercised in arriving at a determination as £o whether the gkill should
be taught until its use i3 imminent. If a decision is made to teach the
gkill, then the amount of emphasis, practice, and maintenance training
required for retenticn of the skill at the cequired level must be deter-
mined beforehand, For example, the ability to send and receive Morse
code are relatively difficult skills to acquire, If the skills are not
used, a certain amount of deterioration is certain to occur, If the
skills are only rarely needed by personnel, it may be wise to train omnly
a few communicators, However, if a decision is made to train all per-
sonnel as communicaters, higher levels of initisl proficiency in Morse
code sending and receiving will be required to absorb the detericration
of the skills which {8 certain to occur in that all trainees will not
use this knowledge immadiately in the fieid. By increasing the standards
for School training, an scceptable level of proficiency, aven following
disuse, can be assured,

10. Follow-on Training. This criterion points to the need for con-
s{dering both the kind and the amount of training which wiil be given to
personnel following the completion of School training, Follow-on train-
ing wmay take tha form of advauced formal training or on-the-job training.
A training program must dovatail with any following training. Prospec-
tive graduates must be brougint to th2 level of proficiency required to
undertake either advanced tvaining or on-the-job training with reasonably
good changes for success in the program, Those of us who plan the School
program must kaow the entrance requiremants of the follow-on trafning;
and those who plan the follow-on training must kuow the miuimun levels




of proficiency achieved by the students in the basic training program.
In short, initial training programs and follow-on training programs must
mesh to prevent unnecessary costs. In summary, the criterion of follow-
on training involves these questions:

a, Wwhat level of proficiency is needed for a graduate of the
initial program to undertake either advanced or on-the-job training
with-better than an even chance of success?

b. What should the planner of the follow-oa training program
be able to count on in ;erms of previous kinds and levels of skills
achieved by the personnel assigned to his program?

D, PROCEDURES

1., Preliminary Review and Analysis. Chief, Evaluation Unit will

insure that evaluators assigned the task of selecting training objectives

use the following procedures:

a. Review all job analysis schedules prepared for the MOS
under consideration and note similarities and differences,

b. Study the consolidated job analysis report for the MOS
and insure that {t:

(1) Lists job tasks common to all schedules prepared for
the MOS. (The job elements which comprise each selected task are suto-
matically included as training objectives,)

(2) Omits all unique or mission-oriented job tasks.

¢. If omissions are found in sections B and C of the consoli-
dated job analysis schedule, prepare a list of the missing items.

2. TInitilal Selection. Evaluators will perform imitial selection
of objectives as follows:

a, Using the Training Objectives Worksheat (snnex A), list
all of the duties and tasks contained in section C of the consolidated
job analysis schedule and enter the additional items from the separate
listing of omitted job tasks.

b. Apply the criteria defined in section ¢ of this chapter
to each item in the list of dutias and tasks., Place a check mark in as
many of the columns 2 through 11 as ave applicable,

c. Kstablish training priorities for each major task. Indi-
cate the priovity of each tusk by assigning a priority mmber in column
12,

3. Fina] Selection. Final selection of training objectives will
be accomplished as follows:
a, Coapleted Training Odjectives Worksheets will be submitted
by evaluators to other Evaluation Unic persconel and to qualified
tnstructors in the academic departments for veview,




b. When all forms have been reviewed, Chief, Evaluation Unit
will c&ll a meeting of all participants in the selection process to
"iron out" differences regarding the selection of objectivea and their
priorities, and to reach a consensus on the inclusion of specific duties
and tasks and their respective priorities,

¢. Following the meeting, Chief, Evaluation Unit will pre-
pare a final list of training requirements, in the order of their pri-
ority, avd staff for comment/concurrence to the following:

(1) Technical Consultant,
(2) Educational Consultant.
(3) Director of Instruction,
(4) Assistant Commandant,

d. Upon receipt of concurrencea in the priority listing of
objectives, Chief, Evaluation Unit will draft performauce objectives

(See chapter 4.)
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CHAPTER 4

WRITING PERFORMANCE OBJECTIVES
A, TINTRODUCTION

1. Purpose, Part of the waste that occurs in trainlng is
directly due to the fact that objectives, eve~ if valid, have not been
stated in terms which permit the davelopment of optimally efficlent
courses of instruction, Too often, the objectives of training programs
have been stated vaguely, Typically, statemencs of objectives have
been worded "“to provide the student with a general knowledge of...," or
a "working knowledge of...," or an "understanding of..." Statements
such as these are open to any number of different interpretations;
therefore, they do not provide the direction and guidance required to
develop instructional materials or to construct valid criterion meas-
ures. If precise trainiug is to be provided, objectives must describe
clearly what the man must be able to do, the conditions under which he
must be able to perform, and the standard or criterion of acceptable
performance at critical points during the development of job skills
and at the end of the training program, The basic purpose of this
chapter, therefore, is to describe how objectives can be set forth pre-
cisely and unambiguously,

2. Essential Properties of Functionsl Objectives.

a, Minimal Interpretation. A useful objective pictures
clearly and concisely the learner demonstrating a specific desirved
behavrior or behavior puttern, It must be a literal picture of perform-
ance which will be interpreted in the same sense by all training per-
sonnel in planning and conducting training activities,

b. ¢lear Expression, As in any communication media, the
primary problem in writing objectives is to provide a common base of
interpretation for - variety of readers, Vague or loaded words such
as "know" or "appreciate" must be counsciously avoided in favor of more
explicit terminclogy. Again, the intent is to picture the student
behaving or perfoyming specific actions within desired pacameters, 1f
he must "know" something, what 1s the demonatrablie behavior involved?
In a more precise sense, is our objective really to enable him to
write something based upon gained knowledge; or perhaps to construct,
or rearyanne, or compare certain varilables u;ilixigg a4 knowledge of

certain principles? The requirement for clear expression {g, in
effect, a demand {~¢ objective, action-framed statements which draw
a picture of the . ident behaving as z vesult of teaching. Consider
the following examples of vagus terms im Group 1 and the clearer
expressions of instructional goals listed in Group 2.




Group 1: Vague Terms Group 2: Behavioral Terms

To provide a general knowledge To calculate,,..
of...e To repair....

To provide a working knowledge To adjust....
of.... To modify....

To qualify.... To classify....

To know about,... To install,...

To understaid.... To construct....

To develop an appreciation To select....
for.... To differentiate....

To be familiar with.... To equate,...

To orient.... To assemble,...

To rearrange....
To organize,...

3. characteristics of Performance Objgctives} A performance
objective 18 a statement which clearly communicates an instructional
intent; that is, it describes a proposed change in the behavior of a
student. Performance objectives have three essential characteristics,

a. They Identify the Terminal Behavior. The statement of an
objective must identify exactly what the student must be able to do at
the end of an instructional unit or complete course of instruction to
demonstrate that he has achieved the required behavior, The learned
behavior may imvolve the application of specific knowledge or the
demenstration of a specific skill or constellation of skills,

b. They Describe the Conditions of Performance, The state-
ment of a performance objective must describe clearly and completely
the conditions under which the student must be able to demonstrate the
behavior. That is, the "conditions™ part of an objective {demntifies
what the man will be given to do the job (tools, equipment, job aids,
references, materials), what he will be denied (tools, aquipment, etc.),
what aasistance he will have if any, vhat supe supervision will be provided,
and the physical enviromment in which he must perforw (climate, space,
light, etc.).

¢. Jhey Set a Criterion of Acceptable Performance, The state-
ment of a performance objective must describe how well the atudent must
be able to pevform. The criterion or standard establishes the minimum
performance requirements for a job duty, task, or element, To do this,
the objective statement must prescribe the quality of the work product
or service produced (accuracy, completeness, clarity, tolerances, etc,):
the guantity of work products produced (the number of work units com-
pletad); the time allowed to complete the job, duty, task, or elemang;
or a combination of quality, quantity, and time standards,

1Robert F. Mager, Preparing Objectives for Programmed Instruction,

Fearon Publishevs, San Francisco, 1962, p. 12,




4. Uses of Performance Objectives, Performance objectives pro-

vide the basis for all of the remaining steps in the development of an
instructional system, They also serve other administrative and train-
ing purposes, Some of the more important uses of performance objec-
tives are as follows:

a, To Enable the Selection of Appropriate Course Content.
Well stated performance objectives provide a practical and objective
means of determining what specific facts, principles, and elements of
skill must be included in a course of inmstruction. They take much of
the guesswork out of deciding what content is pertinemnt and what is
extraneous,

b. To Permit the Selection of the Most Suitable Instructional
Strategy. Performance objectives provide a clear description of job,
duty, task, and element requirements, Because they avoid equivocation
and ambiguity, the process of selecting the optimum method, medium, and
system of organization is greatly simplified.

c. To Establish Clear-cut Instructor and Student Goals. Per-
formance objectives permit both the instructor and the student to know
precisely what is required of the student at the end of any instruc-
tional unit or complete course, This knowledge prevents gaps and unnec-
essary duplication in instruction, enhances motivationm, and makes learn-
ing more effective.

d. To Provide a Firm Basis for the Development of Criterion
Measures. Performance objectives are essential to the construction of
valid and reliable criterion tests. True performance tests are diffi-
cult to construct under any conditions, but without well-stated perfor-
mance objectives as a basis, the validity of criterion measures is
likely to be questionable,

e, To Establish Go/No-Go Standards at Critical Points in a
Course of Instruction. Performance objectives make it relatively easy
to determine at what points in a course a student must demonstrate his
acquired job knowledge and skills to be abie to progress further in the
courge, Such actions as analysis of student difficulties, provision of
remedial instruction, recycling, and elimindation from the course are
more easily and more objectively accomplished whem performance objec-
tives are available.

f. To Provide an Objective Basis for Evaluating Instruction,
Performance objectives provide the ingredient that has been missing inm
nonitoring programg -~ agreement between the evaluator and the one
evaluated as to what the instruction should accomplish, This fact per-
mits objective evaluation of the instructiomal program i{n actien.

g. Tc Provide a Realistic Basfs for the Evaluation cf Schosol
Graduates on the Job, It is impossible to obtain reifable judgments of
the effectiveness of school-trained men in performing their tachnical
duties unless there are firm and oojactive standards for evaluation.
Performance objectives provide these standards.

h., To Establish Requivements for On-the-~Job Trairing Programs,
With performance objectives, field commanders have a clear picture of
the knowledge and skills school graduates bdring to the job. This faci-
litates the development of realistic on-the-job tralaing programs,
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B. WRITING PERFORMANCE OBJECTIVES

1. Steps in Writing Performance Objpctives}

a, Identify the Performance Requirement.
(1) Explanation, The essence of a performance objective

is found in the description of observable, end-product behavior. Al-
though any number of ingredients contribute to any observable behavior,
i.e., knowledges, skills, attitudes, etc., it is important that these
elements be recognized as components of the instructional situation or
prerequisites to desired behavior rather than the goal behavior itself.
Performance objectives are, by definition, statements which describe
behavioral entities which are to become established either during or
at the end of a sequence of instruction and can be seen and measured as
such, Statements of desired behavior which meet this standard will pro-
vide a firm foundation for planning instruction and ultimately be the
criterion for determining whether the instruction has been successful.
(2) Exemples,

(a) "To develop an understanding of the 407 Account-
ing Machine." This statement is difficult to interpret because it does
not picture the studert displaying learned behavior at any point in the
sequence of instruction, Rather than outlining a definitive picture of
a learner doing something, it sketches an abstract state of mind which
in some way or another relates to an accounting machine. Although many
desired behaviors are by nature abstract, it 1s alsc true that these
behaviors have some outward manifestation which makes the cognition, or
understanding, or appreciation observable. If we attempt to determine
the real behavioral requirement, {t might be =stablished that the
learner r:ally must be able to "identify by name each of the controls
located on the front panel of the 407 Accounting Machine," or "must be
able to construct an operational flowchart of the 407 Accounting Machine,”
or perhaps the learner '"must be able to apply the principles of logical
trouble shooting to specified conditions of malfunction in the 407
Accounting Machine." Without emphasizing the obvious, it is apparent
that the latter statements are eminently more precise in communicating
the behavior the learnmer is really oxpected to acquire,

(b} Another relatively common approach to the state-
ment of training requirements, particularly in the military, is found
{n the use of such terms as “working knowledge;" e.g., the student must
have a working knowledge of the Radio Receiver R390/UKR." Although the
phrase "working knowledge" contains a strong {mplication that some
definite actions are to be performed with the veceiver, the statement
unfortunately does not provide the necessary information as to what

lehese steps should be used {n writing objectives for all lesson plans,
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these actions are, 1Is the working knowledge equated to an ability to
operate the receiver, or does it mean that the student can list the
operational characteristics or control parts or diagram signal flow
through the components? Whatever the case, the objective must picture
the learner doing something with or to the receiver as a result of
instruction, as opposed to leading him into some vague intellectual
b. State the Required Conditions Accompanying the Behavior.

(1) Explanation., Another eusential part of a complete
and explicit statement of required behavicr is the specification of
conditions which are ordinarily present ir the behavioral situation and
which are, in fact, directly associated with the behavior. The condi-
tions are envirommental factors surroundiug the behavior or resources
the learner must use in the performance., The former encompasses such
elements as climatic or geographic conditions such as temperature,
humidity, light, location, terrain, distances, etc. The latter in-
cludes hardware or software, such as tools, references, guides, etc.,
and the critical element of supervision or assistance received, Some
specific examples of conditions related to performance are:

"Given tool kit X-3,..."

“"Given standard reference 3-65...."

“Given an electronic scope and standard test kit...."

"Given: Fluctuating temperature range of 60° to 105°...."

"Given the following: Altitude of 2,000 ft, mean atmos-

pheric pressures of...."

"Wwith limited supervision (Level B)...."

"Under continuous supervision (Level A)...."

"Without supervision (lLevel D)...."

"Without the aid of a table of cube roots...."

(2) Examples,

(a) Example 1, "The student must be able to calcu-
late resistance, current and voltage at selected points in the,..circuit
of 2 auperheteruvdyne receiver." An examination of this statement re-
veals that the student is pictured doing something, with particular end-
products desired, and in relation to a specific kind of circuit, How-
ever, the statement still leaves unanswered some questions concerning
the behavior to be displayed, 1Is the student to perform these calcu-
lations with or without references containing formulas such as Ohm's
law? Is Ohm's law the specific basis for the calculations or is some
other calculation principle involved? Will the calculations be made
with test equipment on an actual circuit, or will it merely be & paper
exercise? If a circuit i{s involved, will the condition of the circuit
be static or dynamic? Thase types of questions indicate that the
behavioral objective ysed as an example mugt be smplified to include
the specific conditions under which the behavior is to be displayed.
The following statement serves this purpose more effectively, "Given
a handout outlining Ohm's law and resistor color codes; a voltmeter and
amneter: and 10 pre-adjusted receivers configured to represent variable
circuit conditions, the student must be able to calculate resistance,
current, and voltage =t selected points in a superheterodyne circuit."
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(b) Example 2, "The student must be able to list in
writing the ten basic component parts of the Radio Receiver R-390/URR."
Must the student provide this information from memory, or will he be
able to use notes, a chart, or a technical bulletin? The statement is
not clear because the conditions have not been specified. Consider
these improved statements: 'From memory, the student must be able to
list in writing the five technical characteristics of the Radio Receiver
R-390/URR." Or, "When shown a Redio Receiver R-390/URR, the student will
be able to identify orally by name each of its 26 operational controls
without the aid of notes or references.” Or, "Given a properly function-
ing Radio Receiver R-390/URR, and 2 set of operating instructions, the
student must be able to tune to any specified frequency within the
receiver's range."

c. State the Criterion of Acceptable Performance.

(1) Explanation., When the required behavior and conditions
of performance have been described, the ability of the objective to com-
municate can be increased by stating how well the learner must be able
to perform. This is done by defining the criterion or standard of
acceptable performance. The criterion consists of words which describe
minimum acceptable performnce, set a time limit where appropriate, or
define quality and/or quantity standards for the work product or service
produced. To insure that the criterion is clearly established, the
following type of terminology is suggested:

Within 2 minutes....

Without error....

100% correct....

At least eight out of ten,,,.

Each of the five principles....

All of the following....

To a tolerance of,...

The exact techniques of....

Accurate to the neareat tenth....

Within plus or minue 2 degrees....

Within 1600 meters....

To conform to a template....

In accordance with procedures defined inm..,.

To the standards defined in,...

Accurate to two significant figures...,.

(2) Examples. Study these examples of objective statements,
one without a properly stated criterion and the other having a clear
etandard of acceptable performance.

(a) Example 1. "From memory, the atudent must be
able to list and define in writing the technical characteristics of the
Radio Receiver R-390/URR." What {s acceptable performance here? How
sany technicel characteristice sare there? How many must the student
list and define? How is the adequacy or accuracy of the definitione
checked? The objective does not provide answers to those questions,
Consider this improved statement. "From mewmory, the student must be
able to list in writing four of the five technical characteristics of
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the Radio Receiver R-390/URR and define these characteristics as set
forth in pages 5 ard 6 of TM...." Or, "When shown a Radio Receiver
R-390/URR, frow :wamory the student must be able to identify orally by
name, each of the 26 operational controls within 5 minutes and with
complete accuracy., Nomenclature used must conform with standard terms

contained in the operating manual," Note that the student must be able
to identify all 26 controls, within 5 minutes, and with complete accu-

racy. There i3 no interpretation needed to identify the exact standard
required,

(b) Example 2. "The student mst have a working
knowledge of resistor color coding." What must the student "know" about
resistor color coding? How can acceptable performance be determined?
This objective leaves many unanswered questions, Consider this revised
statement: 'Given a schematic diagram of a 5-resistor series parallel
circuit with the values of the resistors marked, an assortment of 15
resistors including five with values corresponding to those on the dia-
gram, 8 circuit board, and wiring, the student must be able to select
the correct resistors and construct a circuit electrically equivalent to
the diagramed circuit within a time limit of 10 minutes." 1In this
example the criterion is clearly specified.

(c) Example 3. "The student must be able to use an
ammeter and voltmeter to determine capacitive reactance and capacitance,"
Here, the behavior is clear, but the conditions and criterion are not
specified. An improved statement follows. "“Given a working two-
component series RC circuit connected to a variable frequency source, an
ammeter, a voltmeter, slide rule, pencil, and paper, the atudent must be
able to determine the capacitive reactance and capacitance to two signi-
ficant fipures and within 5 percent of preestablished values within 5
minutes. The values of the resistor and capacitor in the circuit will
be illegible, but the settings of the power source will be visible."
Note that in this example both a "quality" and a "time" criterion are
specified,

2. Format. Although it is possible to write a single statement
which incerporates the three essential parts of a true performance objec-
tive, it ia far easier to w.ite clear objectives by physically separating
the three parts, Therefore, regardless of whether the performance objec-
tive is wxitten for an MOS, a duty, s task, or an element, a format sim-
ilar to Amnex A should be used for writing performance objectives for
all courses of imstruction.

3. cChecking Performance Objectives. Draft parformsnce objectives
mst be sublected to a final, rigid check prior to their publicat{on and
distribution. The {tems listed below are some of the most important
standards to apply in checking the adequacy of performance cobjectives,

8. General.
(1) Are the statemants free from grammatical, spelling,
and typographical errors?
(2) 1Is tha seatence structure clear, concise, simple, aud
strajightforwvard?
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(3) 1Is the use of punctuation, abbreviations, snd hyphen-
ation correct and uniform?

(4) Do the statements avoid ambiguity?

(5) 1s extraneous or confusing information excluded?

b. Behavier.

(1) Does the statement clearly and precisely describe
vhat the student will be doing when he demonstrates what he has learned?

(2) Does the statsment avoid the use of '"loaded" words?

(3) Does ths statement begin with a verb?

(4) Does the statement describe a compiete action?

¢c. Comditions.

(1) Does the statement clearly and completely describe the
conditions under which the student must demonstrate the required behavior?

(2) ‘Does the statemsnt begin with the word 'Given"?

(3) Does the statement identify what the student will be
given to do the job (tools, equipment, job aids, materials)?

(4) Does the statement clearly identify the tools, equip-
ment, job aids, or materials the student will be denied (when this is
pertinent)?

(5) Does the statement describe the physical enviromment
(space, climatic conditiona, lighting conditions) in which the job must
be done (when these are significant)?

(6) Does the statement describe the assistance (if any)
the student will receive?

(7) Does the statement describe the amount and kind of
supervision (if any) the student will receive during job performance?

d, Criterion.

(1) Does the statement clearly describe how wall the stu-
dent must perform?

(2) 1s the minimum level for ecceptable performance
clearly defined?

(3) 1s the guality of the work products or services
defined in terms of standards of accuvacy, completeness, format,
sequence, clarity, neatness, telerances, or number of ervors permitted?

(4) 1Is the guantity of work products or services defined
in terms of the mumber of units completed pexr unit of time or the total
number of units required?

(5) Are time standerds clearly defined in terms of durve-
tion of the performance, speed of performance, or total time allowed
for performance,

C. PROCEDURES

1. Drafting Performance Objectives.
8. Performance objectives will be drafced by evaluators on
IATEV Form 1 (ses Annox A) using as a basis the final priority list
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of training requirements,

(1) A separate Performance Objective Workcard will be pre-
pared for each job duty, task, and element.

(2) On each card, the title of the major duty, the title
of the task, and the element number (i.e., "1 of 3 elements") will be
entered in the spaces provided,

(3) Using the steps defined in section B of this chapter,
separate entries will be made to describe the behavior, conditions of
performance, and criterion for each job, duty, task, and element,

b, Additional entries will be made on the card as follows:

(1) 'Major references'" will include the primary official
source document relating to the duty, task, or element.

(2) '"Student reference'" consists of an entry of the pri-
mary reference document to be used by the student,

2, Checking Draft Performance Objectives.
a, The drafter of a Performance Objective Card will check
completed cards against the list of standards defined in paragraph B3
above.

b, Following this check, the cards will be submitted to two
other evaluators for review, again using the standards defined in para-
graph B3 above.

3. Final Review, Publication, and Distribution,
a, A complete set of Performance Objective Workcards will be
routed to the Chief, Evaluation Unit for staffing and final review,
b. TFollowing these reviews, Performance Objective Workcards
will be prepared in final forw and reproduced in sufficient copies to
meet requirements.

D, REFERENCES

1. Mager, Robert F., Preparing Objectives for Programed Instruce
tion, Sen Frencisco, Fearon Publishers, Inc., 1962,

2. Guide to the Preparation of Performance Objectives (Supplement
to USAAVNS Pamphlet No. 310-1, US Army Aviation School, Fort Rucker,
Alabama, January 1964.)

3. Job Amaliysis Schedule, Form AGTZ 8, Office of Persomnrel Opera-
tions, Department of the Army, Msrch 1960.
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CHAPTER 5
CONSTRUCTING CRITERION MEASURES

A. INTRODUCTION

1. Definition. C(Criterion measures are tests designed to assist
members of the staff and faculty to arrive at reliable judgments con-
cerning the adequacy of student performance on job-relevant behaviors,
under either authentic or simulated conditions, and with predetermined
“"go/no-go" standards of acceptability,

2. Sources of Criterion Measures. At this point a brief review

of the logic underlying the approach to the improvement of training pro-
gramgs may help to set the stage for the development of criterion meas-
ures, Using classical job analysis procedures, Agency jobs, including
their component duties, tasks, and elements, have been analyzed., Train-
ing objectives have been derived directly from these job data and stated
in terms of job duties, tasks, and element performance objectives.

These objectives define the behaviors which the criterion must measure,
specify the conditions of performance, and identify the degree of pro-
ficiency which a School-trained man must demonstrate for each behavior.
The c¢riterion measure is derived directly from the objectives and not
from lesson plans or other curriculum documents

3. Standards. Because the training objectives are based on a
detailed analysis of the job for which the students are being traimned,
the "nice-to-know" has been cut away. All objectives, then, are essen-
tial, and the criterion measure should consist of a test which measures
thoroughly each and every objective within the boundaries and terms
stated in the objectives themselv~s, To show that he has attained the
objectives, the student must meet or exceed the level of performsnce
vequired for each essential training objective. Because they are all
essential, unsatisfactory performsnce on one part of the test cannot
be compenaated by superior performance on other parts, Under these con-
ditions, relative grades or standings become meaningless. Therefore,
standards for criterion measures must be set in terms of absolute grades,
scores, or levels of performsnce that are acceptable as “uwinimm passing"
or "winlzum qualifying."

B. PURPOSES OF CRITERION MEASURES

1. System Validation. There are many uses to which & test or
measure can be put. However, during the period when the training system
is being validated, i.e., during the conduct of pilot courses, criterion
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measyres are used to evaluate the instructional system that has been
applied. That is, to conduct pilot courses, appropriate content and
strategies have been selected, students have been trained with the
instructional materials, and tests have been administered, The test
3 scores are now examined to see if the instructional program was success-
@ ful, Ideally, every student who completes the course of instruction
. will achieve a perfect test score because the criterion measure includes
e only those behaviors which have been determined to be relevant to the
- A job, Practically, however, a class average score of 90 percent, with a
' ; range from 80 to 100 percent, might be considered evidence that the
3 objectives of the instruction have been achieved, Actually, if 90 per-
§ cent of the class achieve a score of 90 percent or higher, the students
"learned" (met the criterion) and the instructional system is proved
to be a good one, (This statement is true for a 90/90 level of achieve-
ment for several pilot classes.) If the students did not "learn" (fell
short of the criterion), the system is a poor one, In sum, the phil-
osophy of criterion testing is completely different from conventional
testing, Although a criterion test or measure can and doeg test the
student, its primary purposes during the validation phase are to test
the adequacy of the instructional system, to identify weak elements and
their causes, and to provide data upon which to base modifications of
the system,

PR o i RS

A 2. Conventional Purposes. Once an instructional system has been

| evaluated and has demonstrated its teaching adequacy, the criterion meas-
5 ure can be used for several other purposes,

3 - a. To Evaluate, Graduate, or Eliminate, Necessary cut-off

N scores, based upon experience with relatively large mumbers of trainees,
X g are established to evaluate trainees and to graduate or eliminate them

: : from the training program.

b. XTo Diagnose learning Difficulties. This application
involves careful review of the responses of individual students to test
- items. The goal of this review is tu identify specific requirements for
i remedial instruction,

3 ¢. To Maintain Quality Control, Here the aobjective is to
evaluate both the students and the instructional program. By systemat=
ically testing students who have completed a training progrem, criterion
test scores will quickly identify groups among which proficlency is low.
This circumstance raises questions about the aptitudes and motivation of
that group. It also makes the instructional program suspect., An exam-
iration of both student {nput and the test results is thus indicated to
¥ determine which part of the program has been {neffective,

3 d. To Pretest a Group of Students. This is accomplished prior
i' to their entry {nto a course of instruction where appropriate. Pretests
furnish information on the repertoires of begiunning students as cowmpared
3 wit: students who have completed imstruction. This information can be
i g used:

3. @ (1) To provide curriculum builders and {natructors with

- an inventory of the abilitiecs of the average entry student population.
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(2) To measure the degree of learning and the amount of
behavioral change when pretest scores are compared with post-test or
criterion test scores.

(3) As an assignment device, to place students at differ-
ent stagas of the {nstructional program (remedial for low scores and by-
pass for students possessing prior knowledge and skills in the areas
under consideration),

(4) As a prerequisite test for enrollment in an advanced
course of instruction,

C, TYPES OF TESTS AND THEIR
ADVANTAGES AND LIMITATIONS

1, Paper and pPencil Objective Tests,

a, Description, These measures are printed or duplicated,
Tt.. t~s.i» either marks his answers on the test, a separate answer sheet,
or an IBM card. Questions may all be written, or there may be printed
numbers, diagrams, pictures, or other material to accompany test items,
b. Advantages,
(1) Scoring is objective.
(2) Scoring is quick and easy.
(3) The tests can be administered to large groups simul-
tanecusly,
(4) The tests can be designed to be self-administering.
¢. Limitations,
(1) Paper and pemcil teats cannot validly measuxre all
types of behavior,
(2) They are difficult to construct.

2. 0ral bjective Tests.

a. Description. These tests are similar to written tests in
their content aund method of administration except that the examinee talks
instead of writes,

b. Adventages.

(1) They are ecasy to prepare.
(2) Thuey are easy to administer.

¢. Limitations,

(1) They wust be administered to ene traines at a tiwme,
(2) ‘They ave difficult tc score unless they are the shorte

aasver type,

3. Ratings.
a. Description. Ratings wmay be adjectival or neerical,
based on judgments made with or withcut a scale which describes behavior
at severa: luovels,
b. Advantages.
(1) Ratings are easy to collect.
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(2) They are frequently easier to score than other measures,
(3) The average is likely to be reliable if five or more
raters evaluate the behavior and the ratings are averaged.
c. JLimitations,
(1) Individual ratings are highly unveliable,
(2) Rating procedures are time-consuming and, therefore,
expensive,

4, performance Tests.

a, Description. Performance tests require the examinee to do
something, Usually what 18 required is a sample of the work associlated
with a particular duty or task, Scores may be based on time to complete,
accuracy of the work done, quantity of work done, or quality of the work
product, Usually, a performance test requires the trainee to usge tools
or equipment which he will use on the job., Occasionally, a performance
test uses simulated tools, equipment, or materials, 1In rare imstances
special equipment may be prepared for performance tests,

b. Advantages.

(1) They have face validity; i.e., they appear to "“cover
the whole duty or task" and they appear to measure perfectly.

(2) They are job oriented.

¢, Limitations,.

(1) They usually cover only a part of a8 job,

(2) They require more time to admiuister per ftem thamn
other types of tests,

(3) They are usually administered individually.

(4) ‘They often requirc tools, equipment, and materials
which add to the problem and expense of administration.

(3) They are difficult to design.

D. TYPES OF CRITERION MEASURES

1. MOS Qualification Tests., For each MOS-preducing course, a
qualification test will be constructed, This test will be administered
to students at the completion of the course, The test will be a compre-
hensive measure of the student's ability to perform the full range of
Job duties anid tarks for which the School has provided training. The
test will replicate, as realistically as possible, the conditions under
which the student wiil be expected to perform bis duties when asusigned
to ASA operating uaits. The standard of performaunce for these duties
and tasks will be that requived for acceptable beginning iad profi-
ciency. The gsource of the job data for the identification of job skills,
conditions of performance, and criteria of performance i{s ths Job
Performance Workcards {(IATEV Forma 1) provided "y the Evaluation Unit,
Successful performance on this test will be required for graduation.
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%2, Internal Criterion Tests. At carefully selected points during
the conduct of an MOS-producing course of instructiom, internal cri-

terion tests will be administered, Usually, these tests will cover a
single major task of an MOS; however, these tests may also cover clus-
ters of related tasks, Occasionally, job elements may be of sufficient
importence and complexity to warrant the development and administration
of separate tests. The primary source of data for the construction of
internal criterion measures is the Job Performance Workcard (JATEV Form 1),
However, these materials may be supplemented by references to course con-
tent found in content outlinmes or in the POI when academic prerequisites
are of sufficient jmportance to justify separate testing. Performance
standards for internal tests will be consistent with criteria specified
in the Performance Objective Workeards. If an intermal test has been
constructed to measure job knowledge, rather than job skill, absolute
standards, at or ne2r mastery of the matersial (e.g., 90 percent) will

be established. These tests will be used to establish readiness to
progress to the next unit of instruction and to identify academic defi-
ciencies for remedial instruction, recycling, or elimination from the
training program.,

E. DESIGN OF CRITERION MEASURES

1. Forms of the Test. 1In designing a criterion test for a mili-
tary training situation, conditions actually found on the job should be
duplicated or simulated, These meesures ideally require performance of
a2 job or a portion of it. It should be evident that the performance test,
ag described in paragraph C4 above, is the most desirable type of cri-
terion maasure. However, someé criterion measures may take the form of
written or oral objesctive tests consisting of problems calling for the
application of technical knowledge.,

2. (General Characteristics. An acceptable criterion must be
valid, reliable, objective, administrable, staundard, and economical.
Definitioas of each of these characteristics follow.

a. Valid. A test is valid vhen it tests what it purports te
teat and not something else. For example, {f a tesc is supposed to test
ability to tune & radio receiver, but actually tests reading abilicy,
it i{s {nvalid. Validity has {mplications for hoth the form of the test
(oral, written, performance) and for its coverage. The form wust be
sppropriate to the regquired performance and the test items must asver
each {ndividual objectiva.

b. Reliable, A test {& reliable vhen it measures consist-
ently; that is, the test is stable. For exwle, Lf the same test is
adpinistered on two cccasions to the same proup of students, who have
had no sdditions! training on the test subjects, the relative standings
of the group should unot change epprecisbly. If they do, the test is
unrelisble, Administration procedures, scoring, and lemgth of the test
ave factors in reliabiliecy.




c. Objective., A test is objective when the fudgment or bisas
of the scorer is sliminated from ths acoring. That is, if ten scorers
graded the same test and they all arrived at the same score, the test
would be objective,

d, Administrable. Administrability is insured by preparing
written dirsctions for the administration of the test and requiring
that either the examiner read them verbatin to the trainees or the
testess read them,

e, Standard. A test is standard when a systematic sample of
performance has beaen obtained under presc:ibed conditions and scored
according to definite rules, In additfon, the {items of a standardized
test have been experimentally evaluated and evidence of validity and
veliability has been collected,

f, Economical. A tesi is economical to usa2 when a minimum
of time, equipment, and materials is raquired to administer and score

it.

¥, PROCEDURES

1, MOS Qualification Tests,
4, Test Planning,

(1) Upon receipt of a complete set of Performance Otjec-
tive Workcards (TATEU Form 1) from Chief, Evaluation Unit, Chief, E&MT
Division will assign a test writer to develop a test plan in the format
prescribed at annex A. The test plan will:

(a) Define the purposes of the test.
(b) Identify the specific job tasks to be evaluated.
In making this decision, the test writer will comsider:
1. The importance of the tasks to the total job,
2. Practical limitations of equipment, space,

time, and personnel,

(c¢) Determine the "type" measure¢ to be used in eval-
uating each task performance. Selection of "type" measures will be
based on the following considerations:

1. The probable validity and reliability of
the "type' measures to be applied,

2. Practical limitations of equipment, space,
time, and persounel,

(d) Set the standard of performance for each task.

1. Tor paper-and-pencil or oral objective tests,
the criterion will be stated as a percentage of items correct; e.3., 90
per cent,

2. For ratings, the criterion will be stated as
an absolute score, e,g., 30 out of a possible 32 points,

3. For performance tests, the criterion will be
a restatement of the crit.rion entered on the Performance Objective
Workcard,
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(e) Enter additional information pertaining to the
evaluation strategy in the "Remarks" column of the test plan.

(2) The completed test plan will be coordinated by
- chief, E&MT Division with the academic department and the action officer,
Evaluation Unit,

b. Test Construction.

(1) when the test plan has been coordinated with responsi-
ble individuals as indicated in paragraph la(2), test writers will draft
the test items/situations using the following guides:

{a) Sel.ct realistic and practical problems, Test
items should require demonstration of the knowledge or skills which are
to be taught to the student, or present a problem of the type he will
have to solve on the job,

(b) Select important aspects of the job, Items/
situations seslected for a criterion measure should not deal with unim-
portant details of a job.

(c) Select items/situations which demand specific
job knowledge or skills, Avoid questions or problems which can be ans~
werad or solved merely by intelligent reasoning or the application of
general knowledge,

{d) Use job language., Items/situations should be
phrased in the working language of the job; however, the use of unneces-
sary technical terms should be avoided,

(2) Make each item/situation independent of other
items, Test items or situations should be selected so that the solution
of one item does not give away the answer o another, Nor should the
test be so constructed that faillure to solve an item makes it impossible
to continue the test,

(£) Fit the difficulty of the item/situation to the
required level of job knowledge or performance. The purpose of the test
is not to trick the student or mislead him. Wide variability of scores
1s not desired in a criterion measure,

(2) When a draft test has been prepsred by ESMT Division,
it will he carefully reviewed to insure that:

(a) The test adequately samples the job knowledge
and skills of the MOS,

(b) Each item/situation matches the specifications
of the test.

(c) The items are well constructed,

(3) The ESMT Division test writer will then prepare
directions for test administration, All directions must be specific,
complete, concise, clear, and standardized,

(a) Directions to the student will include what he
is to do, how he is to go about doing it, the conditions under which he
will perform, and how he will be graded,

(b) Directions to the examiner will inciude the con-
ditions under which the test is to be administered, the exact procedures
to be used, a list of the required equipment and materials, grading or
rating procedures, and a schedule or system of rotation if different
tasks are to be evaluated at two or more work stations,
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(4) The draft test and directions for administrativa will
then be submitted to the indisidual in the responsible academic depart-
ment designated by the department director to review the test for tech-
nical accuracy.

(5) Following review and correction of errors, Chief,
E&MT will assemble the complete MOS qualification test in final form
for publication and forward the package to Director, Office of Training
Literature for aediting,

(6) Chief, E&MT Divisfon will make necessary corrections
and forward through Director, Office of Training Literature to Publica-
tions Branch for printing.

(7) Printed copiles of tests will be stored by Chief,

E&MT Division.
c. Test Try-out and Rewvision.

(1) Chief, ESMT Division will select a representative
class of students and administer the criterion test under controlled
conditions,

{2) Following scoring and statistical analysis, the
results of the trial test will be forwarded by Chief, ES&MT Division
to Chief, Evaluation Unit for review.

(3) The test will be revised in accordance with the
recommendations of Chief, Evaluation Unit and republished using the
procedures defined paragraph b(5) through (7) above.

d. Jest Administration and Processing.

(1) Chief, E&MT Division will administer criterion tests
to each MOS class (pilot courses only), score the tests, and perform
statistical analysis,

(2) "Miniomm quasifying" scores for the test will be
established by Director of Instruction on recommendation of Chief, E&MT
Division,

{(3) Chief, E&MT Division will prepare class rosters
showing each student's score on the test and designating each student
as being Q (qualified) or U (unqualified). These rosters will be dis-
tributed as follows:

(a) Chief, Academic Affairs - original and one copy.

(db) Director of Instruction - one copy.

(c) Director, Academic Department concerned =~ one
copy.

(d) Chief, Academic Division concerned - one copy.

{e) Chief, E&MT - one copy (for file),

2, Internal Criterion Tests,
a, Zfest Planning,

(1) Upon completion of the content outline and the
saquence of job tasks, the Director, Academic Department concerned will
forward a copy of the outline and the sequence to Chief, E&MT Division
for the development of test plans,




(2) Chief, ESMT Division will assign a test writer to
develop a series of test plans for the course,

(3) The test writer will determine the number of Internal
Criterion Tests required. This decision will be based on the following:

(a) Each internal test will cover a logical grouping
of job tasks or elements as defined in the Performance Objective Work-
cards (IATEV Form 1),

(t) The content outlines which support the task level
Performance Objective Workcards will be reviewed to insure adequate
sampling of job knowledge and skills taught in the block of instruction
coveraed by the test.

(c) The sequence of tasks provided by the responsible
scadenic department will be followed to determine appropriate points
for the administration of tests,

(d) Tasks critical to the development of acceptable
job performance and to further progress in the course will be selected
for testing.

(4) A test plan for each Internal Criterion Test will be
prepared in the format prescribed in annex A using the procedures
defined in paragraph la(l) of this section,

(5) The completed test plans will be routed through
Chief, ES&MT Division, Director Academic Department concerned, Director
of Instruction, Chief, Evaluation Unit, and the Technical Consultant
for review and approval,

b. Jest Construction. When the test plans have been
approved, E&MT Division test writers will construct draft tests using
the guides defined in paragraph 1b of this section,

¢, Test Try-out and Revision. See paragraph lc of this

section,

d., Jest Administration and Processing.

(1) Chief, ESNT Division will provide for the adminis-
tering of criterion tests to each MOS class, the scoring of the tests,
and the performance of statistical analyses,

(2) '"™inimum passing' scores for each test will be
established by Director of Instruction on recommendation of Chief,
E&MT Division,

(3) Chief, E&MT Division will prepare class rosters fol-
lowing each test administration. These rosters will show each stu-
dent's score and the designation P (pass) or F {(fail). Rosters will
be distributed as follows:

(a) Chief, Academic Affairs - original and one copy.
(b) Director of Instruction - one copy,

(c) Ddirector, Academic Department concerned - one copy.
(d) Chief, Academic Division concerned = one copy.

(e) Chief, E&NMT - one copy (for file),
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CHAPTER 6

SELECTING AND SEQUENCING COURSE CONTENT
A, INTRODUCTION

1. Review of Steps. The sequence of steps in the development of
an instructional system up to this point provides the broad framework
for a course, In the initial step, the total job was analyzed, with
all of its variations, as it i{s performed in the field., A decision was
made as to exactly which duties and tasks should be the objectives of
School training and which requirements should be handled by on-the-job
training. In subsequent steps, what the learner must demonstrate that
he is able to do as a result of training, the conditions under which he
must be able to perform, and the standard or criterion of performance
required were defined, The emphasis up to this point has been on how
the learner will perform following specific learning activities. Any
reference to content or learning activities has been deliberately
avoided and the focus has been kept on the required performance.

2. The Relationship Between Content Selecting and Sequencing.

Now that the required performances have been clearly defined, the know-
ledges, skills, and values which support each performance objective and
the sequence of their development can be identified. Essentially, the
job is twofold: first to examine each performance objective and iden-
tify the specific concepts, principles, facts, and operations involved
in each task; and second, to arrange these teaching points in the best
order for learning. Although the processes of selecting and sequencing
content are closely related and interwoven, for purposes of clarity
each process will be discussed separately,

B, CONTENT SELECTION

1. Sources of Content. Official publications of Departwment of
Defense, Department of the Army, NSA, and HQ USASA are the primary
sources of the concepts, principles, facts, skills, and values which
male up the course content. Such documents as ™'s, FM's, NSA and ASA
ma.uals, directives, and instructions are included in this category.
Secunddry sources of course content include locally developed documents,
such as school position papers and lesson plans., Secondary references
may be used as sources gnly in the absence of official publications
dealing with the conient required tu support a performance objective,
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2, Criteris for Content Selection. There are two categories of
criteria which must be applied in selecting course content., The first
category relates to the source documents used as a basis for content
selection, The second deals with the relationship of content to the
achievement of the required standard of performance,

a, Documentary Criteria. The following items are important
from the standpoint of selection of source documents:
(1) 1f official, the document must be the most recent

editioen,

(2) 1f locally produced, the document must represent an
approved ‘''school position,"

b, Job Criteria. The following items are critical during
the selection of specific course content:

(1) The content is directly related to an element of job
performance as proven by job analysis end defined on Performance Otjec-
tive Workcards (YIATEV Form 1),

(2) The content is critical to the development of the
required job performance, That is, the man could not perform the job
satisfactorily without the knowledge or skill,

3. The Process of Content Selection. The act of 'breaking out”
the concepts, principles, facts, and skills which support a performance
objective is comparable to the process of outlining the "points-to-be-
taught" {n 8 conventional lesson plan., The essential difference is that
the content selactor has a list of specific statements of required per-
formance rather than vague guides such as to provide a '"working knowledge"
of some subject. The fact that he has a set of performance objectives
permits the content selector to focus on learning outcomes and identify
the "meat" of the lesson more precisely. This dces not mean that the
presence of performance objectives makes content selection a mechanical
process, but it does simplify the job and removes most of the guesswork.

C. COURSE SEQUENCING

1. Definition. Ilearning is a "building block" process which
results in a change of behavior. Changes in what a person ts able to
do are developed gradually and in stages. Sequencing is the process
by which learning experiences are placed in the configuration which
will produce the most learning in the shortest period of time, It
avoids both unnecessary duplication and gaps in content. Adequate
sequencing insures that component knowledges and skills have been
developed before the complete behavior is to be demonstrated. Proper
sequencing guarantees that the development of a skill is orderly, and
that prerequisite learnings have been acquired prior to the introduction
of advanced content or skills,
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2, TIypes of Sequencing., The sequence of lessons \in a course of
instruction can be based on one or more of the following conditions:

a. Job Performance Order, This is a sequence based on the
order in which a job, duty, task, or element is actually performed,

b. logical Order. This is a sequence dictated by the inher-
ent logic of the subject-matter; e.g., mathematics,

c. Pseychological Order, This is an ordering of content based
on ease of learning. In general, it meaus that older learnings serve as
the basis for new learnings, that when possible, the learner moves from
tha simple to the complex, from the familiar to the unknown, from the
concrete to the abatract, In actual practice, all types of sequencing
have their place in course development, All types will be used, How-
aver, aequencing decisions must be based on the actual conzent involved
in the development of specific job task or element performances. Both
content selection and sequencing must be completed before lesaon plans
and teaching aids are developed.

3. Sequencing Guides., The following guides sheould be used in
determining the sequence of tasks and the sequencing of clements within
a task, :
&, Place easily learned tasks early in the course.

b, Introduce early in the sequence broad concepts and techni-
cal terms which have spplication throughout the course,.

¢. Place application of concepts close to the point of ini-
tial development.

d. Place requisite skills and knowledges in the sequence
prior to the points where they must be combined with subsequent ones and
applied,

e. Provide for maintenance and review of skills and knowledges
which are essential parts of later tagks and duties.

f. Introduce a concept or skill in tha task in which it is
wost likely or most frequently to be used,

g. Don't "overload" any task with difficult-to-learn elements.

h, Provide for redevelopment and practice of reguired skilla
and concepts in areas where traunsfer of identical or related skills is
not likely to occur.

i. Place complex or cumulative skilis late in the course
sequence,

D, PRUCEDURES

1, Preliminary Steps,

a. When performance objectives have been developed for a
course of instruction, Chief, Evaluation Unit will forward the Perform-
ance Objective Workcards (IATEV Form 1) through the Director of Instruce
tion to the academic department responsible for selection of course cone
tent and sequencing. (See annex A.)
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b. The Director of the responsible department. will designate
a project officer for course development and provide MOS-qualified per-
sonnel as assistants.,

¢, A representative of the Evaluation Unit will brief the
project officer and his assistants on requirements and procedures.

2. Juitial Content Selection.

a. The project officer and his assistants will examine each
performance objective and develop separate topical outlines for each
Job Element Objective Card, (See annex B.) These outlines must include
all of the major knowledges and skills required to achieve the perform-
ance specified, The product of this step is a complete outline of all
required learnings for each job element, That is, every specific con-
cept, principle, skill, or value required for demonstration of each
objective is listed regardless of the fact that duplicate items may
appear under two or more objectives.

b, Objectives and content outlines are then submitted to the
Department Director for a check of completeness and accyracy. The pur-
pose of this step 18 not to review for detail, but rather to insure that
major items of content required for performance have been included and
that nonessential zontent has been omitted.

3, Initial Sequencing.

a. Upon approval of the content outlines, the project officer
and his assistants will arrange the objectives and content outlines in
developmental learning order, This task will be accomplished as follows:

(1) using the general guides described in sectiomn C3, lay
out the job task cards with their supporting element cards and comtent
outlines,

{2) Cade each item in the content outline to the appro-
priate performance objective element card. (See annex C.)

(3) Determine whether each item of content should be ini-
tislly developed within the task where it ficrst appears in the sequence
of tasks, If so, annotate the outline and the element card "ID"
(Initial Developuwent), If it should be initially developed in another
task, snnotate both the card and cutline under the proper task, Anno-
tate all duplicate element cards and supporting outlines with the
inscription "PR" (Prerequisite), These are job elsments which are
vequired for performance of tue task but which must be developed earlier
in the sequence,

(4) when specific elements and their supporting content
are obviously interdependent, a compromise must be made. Make the deci-
sion as to where in the sequence the element should be placed on the
basis of secondary guides such as difficulty of acquiring the skill or
knowledge, or on the basis of an equitable distribution of difficule
learnings among the several tasks, (See snnex D.)

(5) The tasks are now resequenced according to the order
izmposed by the coding of "prerequioite" and "initial developmant" ele-
mants, (See annex E.)

6-4




P |

R

' {5) Elements within each task are resequenced in the same

}t_‘ 4, Refined Content Outlines,

a, Now that a tentative sequence of job elements has been
established, the content selector starts with the first performance
objective and proceeds to develop a detailed content outline, Each item

8 in the praliminary outline is analyzed and, using appropriate references,

3 , the teaching points are developed in the form of declarative stetements,

: b, The final step is to examine all of the detailed content
outlines and eliminate any unneceasary duplication which may have

p! occurred within the detailed peints-to-be-taught,

c. When a teaching point essential to the development of a
concept or skill late in the course sequence duplicates a teaching

% point developed earlier, it should be clearly identified as & review

4 itam of coutent.

E:

A . 5. Final Sequencing.

. a, The refined content outlines are now compared with each set

T d of task element cards, :
- b. Final adjustments forced by the detailed coutent outlines
i are made, (See anmnex E.)
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5 ,%'; Annex A

i3
§ | TASK A TASK B
t « 3
; ELEMENT Al ELEMENT Bl
§.
ELEMENT A2 ELEMENT B2
-
: ) ELEMENT A3 ELEMENT B3
i

ELEMENT A% ELFMENT B4

TASK C

-

ELENENT Cl

2.

ELEMENT C2

LI N TGN

ELEMENT C3

S T i

!

PERFORMARCE OBJECTIVE WORKCARDS

; . This deck of cards consists of Porformence Objectives for the Duties,

g ° 3 Tasks, and Blemants of the job. Pictured ahove is 8 basic ser of three

+ S tasks with their accompanying elements, We shall follow these cards through
: tha ateps of content selection and sequencing.
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TASK A

s
e A

ELEMENT Al

ELEMENT

ELEMENT A3

Annex B

TASK B

ELEMENT Bl

ELEMENT B2

TASK C

ELEMENT C1

ELEMENT B3

ELEMENT A4

CONTENT
QUTLINE

Skill 1
Skill 2
Skill 3

CONTENT
OUTLINE
Skill 1

Skill 2
Skill 3

ELEMENT B4

ELEMENT C2

ELEMENT C3

CONTENT
OUTLINE

Skill 1l
Skill 3
Skill &

Skill &

' et alogw
s Attt s oAb gaen,

N o
S

PREPARATION OF CONTENT OUTLLAES

A The project officev and his tean will prepare a content ocutline for

E; . each task, This outline will list all of the skills and knowledges which

i e are sctually required te perform the clements of each task and, collectively,
% 3 to perform the task. In the illustration gbove, therz ave duplicete numbers
S vepresenting these required skills. This {e due to the fact that a bssic

: ' set of required ekills will often appear under two or more tasks, Identify-
ing these duplications will permit optieum sequencing.
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Annex C

TASK A TASK B TASK C
ELEMENT Al ELEMENT 81 ELEMENT Cl
— -
ELEMENT A2 ELEMENT BZ ELEMENT C2 —~—
—
ELEMENT A3 ELEMENT B3 ELEMENT C3
ELEMENT A4 ELEMENT BG

CONTENT CONTENT CONTENT

OUTLINE OUTLINE CUTLINE
skill 1 1In Skill 1 Skill 1
skill 2 skiii 3 skill 3 1D
Skill 3 Skiil 5 XD skill & 1D

Skill &

PRl
LA SIS

CONTENT CODING

Bach required skill end knowledge must be examined to determine
where they will be initfelly developed (ID). Using the sequencing guides
defined in pavegraph €3 of this chapter, c¢nde those items ir the cuatert
outline which must be {nitislly developed within a task &s IR, At this
point, uncoded items are those skills or knowledges hich must be develeped
before the task is taught.




TASK A

ELEMENT Al

ELEMENT A2

ELEMENT A}

CONTENT
OUTLINE

Skill 1 ID
Skill 2
Skill 3

Annex D

TASK C

ELEMENT C}

TASK B

ELEMENT Bl
— .

ELEMENT C2

ELEMENT B2

ELEMENT C3J

CONTENT
OUTLINE

Skiit 1
Skill 3 1D
Skill &4 1D

ELEMENT R3 |

-

SLEMENT B4

INITIAL SEQUENCING

by the initial development coding.
two required skills in the content outline of Tasak A,
have not been developud as yet and are prerequieites,
coepromises wust be made to corvect this situatioa,
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Skill 1
Skill 3
8kill 5 ID
Skill &

The tasks are saquenced accordivg to the apecifications "forced"
Note the problems cauged by the
These skills
Ad justmants or
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TASK A

BLEMENT Al

ELEMENT A2

ELEMENT A3

CONTENT
OQUTLIKE

Skiil 1l I
Skiil 2 1P
Skl 3 ID

|

ELEMENT A4 !

Annex K

TASK C TASK B
ELEMENT C1 ELEMENT Bl
ELEMENT C2 ELEMENT B2
. ELEMENT C3 -| ELEMENT B3
[EIENBKT B4
CONTENT l CONTENT
OUTLINE OUTLINE
Skill 1 Sxill 1
Skill 3 Skill 3
Skill 4 1D Skill 5 1ID
Skill 4

FIRAL SBQUENCING

The last step {8 to make adjusitments raquired by the selection of
points for the ialtial developwant of a skill. Here we have made the
neceadsary adjustmentas: )

Tack A

Teask C

Task B

There {3 nothing before this task so all akills must be

developed initially.

Required
Required
Regquired
Required
Required
Required
Requived

akill 1 is
skill 3 is
skill 4 s
akill 1 ia
skill 3 {»
skill 5 is
akill 4 is

developed in Task A,
developed in Task A.
initially developed,
developad in Task A.
developed in Task A.
initially developed.
developed in Task C.

Tha identical procedure can ba used to sequence the elements within

A tesk.
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CHAPTER 7

SELECTING INSTRUCTIONAL STRATEGIES
A, INTRODUCTION

i. DPurpose of the Chapter. Better understanding of how people
loarn and he svolution of modern aids to teaching and learning have
raesultea in the development of a great variety of instructional strate-
gles, wathods, systems of organization, and mediating devices. This
chenter idertifies the more important strategies, indicates the situ-
ations in whicn they should be used, notes their advantages and limita-
tions, and describes procedures to be followed in arriving at strategy
dacisicna,

2. Importance of Strategies.
a, Proper Selection, Except for the selection of training

objectives, proper selection of strategy will do more to promote effi-
clency and effectiveness of instruction than any other measure, This
fact has largely been overlooked in training and education. All too
often the selection of strategy has been dictated by expediency rather
than choice, Strategy muat be selected through systematic, objective
veans if inefficiency in attaining objectives, or worse, failure to
achieve objectives, is to be avoided,

b, Compatibility. There is no single best method of teaching
which applies to all learning situations or instructional objectives,

The instructor must choose the strategy which is most compatible with
the objectives of the instruction, the nature of the School organiration,
the facilities and equipment available, the background and level of the
students, and his own abilities,

¢, Yariation of Methods. the accomplished instructor is one
vho has developed skill in uaing a great variety of methods and techniques.
For each objective to be reached, the instructor can select from among
various methods, the specific methods which will best carry hie students
to the goal. The inetructor who i{s limited {n methods often tries to
reach an objective by uaing {nappropriate techniqued. IThe result is
lack of student interest snd attention, inefficient learning, or failuve
to achieve the instructional geale.

d. Repertoire Requirement. Too many instructors use ounly one
er two methods. Many {natructors lecture most of the time, Today, with
the great variety of {nteresting and effective ways of helping students
learn, the military instructor should develop a repertoire of approsches.
Then, rather than use the same methods for all lessons, he can draw freowm
his repertoire the oues which are most appropriate for a particular sitce
uation,




3. Definitions, Although the terms method, techmique, approach,
and strategy have often been used interchangeably, there are important
differences among them, To clarify these terms and to distinguish
among them, the following definitions are offered:

a., Instructional Strategy. An instructional strategy is a
combination of teaching methods and techniques designed to accomplish an
instructional job, It includes mediating devices when used, and a sys-
tem for organizing instructors and students.

b. Instructional Method. An instructional method is the basic
approach to instruction, It may be a lecture, demonstration, conference,
performance, programmed inmstruction, study assigmment, tutoring, or a
combination of two or more of these basic approaches, Methods may be
cataloged under three headings:

(1) Primary. A primary method is an approach which is
objectively judged to be the most effective and efficient means of
attaining an instructional objective,

(2) Supporting. A supporting method {s an approach which
is objectively judged to be an essential complement to a primary method;
that i{s, it must be used in conjunction with the primary method to
insure the attainment of the {nstructional goal.

(3) Alternative. An alternative method is an approach
which may be used as a substitute for the primary or supporting method
when circumstances do not permit the use of the optimum method.

¢, Imstructional Technique, A technique of instruction is a
means of instruction which complements a method; e.g., questiouning,
handling student responses, and using visual and auditory aids.

d. Systems of Organjzation, A system of organization is a
oeans of grouping instructors and/or students for iunstruction; e,g.,
randon grouping, team teaching, and team learning.

e. MNodiating Davice. A mediating device is a specialized
plece of equipment, or system, specifically designed to assist in the
preseatation of {nstruction; e,g., teaching machines, classroom student
responss eystems, computer-based iunstructional systems, and closed-
circuit televieion systems (to iuclude video-tape and kinescope record-
ing and playback facilities),

4, Dasic_PFactors to Counsider. Every instructional strategy has
certain advantages and limitations., It is esmential that careful con-
sideration be given to these advantages and limitations to insure that
the etratogy selected for a specific (nstructional job {s the ons which
will be most effective and efficient. Strategy decisions must be based
on caraful analysis of the training situation from several standpoints:
{instructional objectives, subject-matter, student population, and instrucs
tor, instructional facilities, cquipment and materials, tims, and costs.
In the following paragrapha, cach of these factors is dfscuseed.

s, Justructional Objectives. The overriding consideration in
the selection of a strategy i3 the objective of {natruction, that is,
what the student will be requived to do either during a later stage of
his trafning or on the job in the field. If the objectives of a apeci-
fic block of {mstruction deal with job knowledges as supporting elewents

B
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for the development of terminal behaviors, the strategy selected may be
different from the method chosen to develop job performance skills.
Objectives must also be examined to determine whether the instructional
job is to:

(1) Introduce a subject,

(2) Provide remedial assistance,

(3) Accelerate, enrich, or build academic skills,

(4) Teach manual or manipulative skills.

(5) Build concepts.

(6) Teach operation and functioning of equipment,

(7) Develop teamwork.

(8) Stimulate interest.

(9) Improve reasoning and problem-solving ability,

(10) Accomplish any one of & host of other objectives which

are appropriate for school training,

b. Course Content, The nature of the content itself must be
considered in selecting an instructional strategy. The stability of the
content, whether verbal or manipulative, and its difficulty determine to
a great extent the strategy which is most appropriate,

c. The Student Population. The size of the student group, the
educational level, prior training, aptitudes, maturity, reading and speak-
ing ability, and the teaching location must be considered in selecting a
strategy. For example, optimum conditions for the application of speci-
fic methods demand establishment of maximum and minicum class sizes.
Where class size exceeds or falls short of the established figure, an
alternative method may be necessary.

d. Instructors., The number, quality, and competencies of
available instructors is an {mportant factor to consider in selecting a
strategy. For example, in a given situation, {f technically qualified
instructors are not available in sufficient numbers to handle the student
input, the use of programmed materials may be dictated rather than a more
appropriate demonstration-practical exercise combination.

e, Facilities, Hquipment, and Instructional Materials. Each
instructional strategy requires the use of specific types of facilities,
equipoant, and materials., If the required faclilities are not available,
an alternative method may be dictated. For example, {f it has been
determined that teaching machines would be the most effective media for
the presentation of a block of instruction, but the machines are not
available, an alternative approach will be required.

f. JIime. The time available for a particular block of fnstruc-
tion also governs the atrategy selected. The conference and performance
wathods demand lavger allotments of time than do the lecture and demonstra~
tion methods. If time is extremely limited, am alternative to the most
effective method way be required,

8. Costs. The matter of costs is of paramount importance in
agy training program, Criteria relating to costs are not geparate and
distinct from other factors, Obviously, time, facilities, personnel,
and the like have price teags, but there are two items which ave important
enough to warrant separate cousideration. First, the cost of a strategy
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mist be reasonable when measured againat teaching effeotiveness. Other
factors being equal, if the expected gains in learning effectiveness of

a particular strategy do not offget any additional costs incurred by the
use of that strategy, a less costly, even if slightly less effective
instructional strategy may be dictated. Second, savings in time, person-
nel, or facilities must justify the investment in the strategy. Here,
the point is that an acceptable relationship between investment in the
strategy and savings in other sreas must exist. In sum, the cost of

the strategy, regardless of its effectiveness, must under normal cir-
cumstances be offset by savings in other aspects of the training pro-

gram,

B. INSTRUCTIONAL METHODS

1. The lecture Method,
a. Definition. A lecture is a semiformal discourse in which

the instructor presents a series of events, facts, concepts, or prin-
ciples, explores a droblem, or explains relationships, Students parti-
cipate in a lecture miinly as listeners., A lecture is basically a means
of "telling'" students information they need to know. This does not mean,
however, that all tho talking done by an {nstructor during a clasa per-
iod can be termed a lecture. The term must be reserved to describe a
more formal discourse which is used to achieve an instructional objec-
tive,

b. Uses. Fundamentally, the purpose of a lecture is to
inform. The iunstructor has information which he wishes to tramsmit to
~tudents by means of oral communication. Some of the wore appropriate
uses of the leciure are as follows:

(1) Tv orient students to course policies, rules, proe-
cedures, purposes, and lesrning resources.

(2) To intrvoduce a subject, indicate its importance, and
preseunt an overview of {ts scope,

(3) To give directions on procedures for use {n subsequent
learning activities,

(4) To present basic material which will provide a common
background for subsequent &ctivities.

(5) To set the stage for a demorstvation, ‘iz¢:iaien, or
performance,

(6) To {llustrate the application of rules, principles,
or councepts,

(7) To review, clarify, emphasire, or surmarize.

c¢. Advantages. A properly planned and akillfully delivered
lecture is an effective method when used in appropriate situstions.

The folloving advantages of the lecture method are some of the veasons
why it is one of the most widely used methods of {nstruction,

(1) Saves time, The lecture method saves time becauae
the instructor cam present :wre material in a givsn amount of time than
ke can by any other method,
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(2) Permits flexibility of class size. The size of a class
{s limited only by the size of the claseroom to be used or the efficiency
of the public address system,

(3) Requires less rigid space requirements, The lecture
can be used effectively in any type of training area, indoors or out-
doors, The only requirement is that the trainees must be able to hear
the lecturer,

(4) Permits adaptability, A skillful lecturer can modify
or adjust his material, in terms of sequence, vocabulary, and illustra-
tions, to meet the needs of a specific group. This makes it possible to
present content which is appropriate for the educatiomnal level, training,
and past experience of the class.,

(5) Permits versatility. The lecture can be used for
orientation, introduction, review, clarification, and summary. It can
be used at any point in & course, and it can be combined easily and
effectively with any other method of instructionm,

(6) Permits better control over countent and sequence.
Because the instructor determines what is to be presented and the ogder
of presentation, the desired coverage and sequence can be accomplished
with little danger of engaging in time-consuming detours,

d. Disadvantages,

(1) Involves one-way communication. The instructor pre-
pares and presents the material, The student sits, listens, and takes
notea, MNost lectures therefore permit little or no interchange of
idoas between the instructor and the students. All ideas presented to
tha class originate with the instructor.

(2) Poses problem in skill teaching. The lecture method
is an inappropriate means of attampting to teach skills such as equip-
ment operation,

(3) Appeals mainly to one sense. Most lesrning takes
place through the viaual sense. The lecture, even if supplementad “vy
training aids, appeals mainly te the auditory sense, Unless the content
is {nteresting and challenging enough to hold the attention of the
vlass, the results ave likely to fall short of the instructional goal.

(6) Contributes to student passiveness. During a lecture,
studeuts are passive, Their job {s to listen. Attention {s difficult
to attract and retain, OQutsfde disturbances, or wental meanderingo,
easily and frequently distract the students and vender the lecture
ineffective,

(5) Poses evaluation problems. If an {nastructor is to
teach, vather than mevely presant information, he muet be awvare of
student reactions, misconceptions, inattention, and difficulties, and
he must remedy them iomediately. The lecture method makes these per-
ceptions difficule. Most students have acquired the abiiity to appear
attentive, although they say not even be listening., The lecturer
receives very little feedback, and much of wvhat he does veceive is
often misleading.
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(6) Depends on the skill of the instructor. In a lecture,
student interest and attention must be generated by the {nstructor,
The instructor must plan carefully, display sincerity and enthusiasm,
present his material in proper sequence, use appropriate vocabulary,
employ effective spoaking techniques, be sensitive to the reaction of
his audience, and modify his presentation on the basis of class
response, Failure to do any of these things will result in loas of
student attention and interest, and failure to achieve the objectives
of the {nstruction, The ultimate success of a lecture depends on the
skill of the imstructor,

2, The Conferemce Method.

a. Definition., The conference is a method in which group
discussion techniques are used to reach instructional objectives,
These discussion techniques include questions, answers, and comments
from the instructor in combination with answers, comments, and quesations
from the students, and are directed toward learning goals. Basically,
there are three types of conferences: directed discusaion, training
conferences, and seminars, No sharp lines of demarcation exist between
any of these forms, However, the objectives of the conference, and
the kind and amount of student participation, determine when a directed
discussion becomes a training conference, and when a training conference
becomes a seminar., The bases for these Jistinctions are as follows:

(1) Directed discussion, ilere the objective is to help
students acquire better understanding and the ability is to apply known
facts, principles, concepts, policies or procedures, or to provide stu-
dents with en opportunity to apply this knowledge. The function of the
{ndtructor 13 to guide the student discussion f{n such a way that the
facts, principles, coucepts, or procedures are clearly articulated and
applied,

(2) Txafning conference, In a trafning conference, the
chiac>:ve 1s to pool the wnowledge and past experience of the studonts
. tre at lwproved ot more clearly stated principles, concepts, pol-
{cles or procedures, The toplcs discussed in a training conference are
tess likely to have pat answers than those used {un a directed discussion.
The task of the {nstructor is to elicit contributions from the group,
baged on past experiences, wvhich heve a bearing on the topic at hand,
Balanced participation, then, s the goal.

(3) Seminar, The purpose of the semfnar {s to find
an answey to a question or a solution to & prodiem, The fustructor does
not have an answer ov & solution; fn fact, there is no known best or
corvect solution, Rather, he e sesking an answer and used the group to
develap one, the primdry functions of the instructor ave to describe
the problen as he understands {¢ aund to eucourage free and full partici-
pation in a discussion aimed at:

(8) IXdentifying the yeal prodlem,
(b) Gathering and analyzing Jdata.
(c) Pormulating and testing hvpothases,
i (d) Determining and evalusting alternative courses of
action,
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(e) Arriving at conclusions, .

(f) Making recommendations to support or arrive at a
solution or a decision,

b. Uses. The conference method is a valuable tool in the
instructor's kit. Some of the more important applications of this
method are as follows:

(1) To develop imaginative sclutions to problems.

(2) To stimulate interest and thinking, and to secure
student participation in situations which would otherwise allow the
class to remain passive,

(3) To emphasize the main teaching points.

(4) To supplement lectures, readings, or laboratory exer-
cisges,

(5) To determine how well students understand concepts
and principles, and to determine 1f they are ready to proceed to new or
more advanced material,

(6) To prepare students for the application of theory or
procedure to specific situations,

(7) To summarize, clarify points, or review. )

(8) To prepare students for instruction which {s to fol-
low,

(9) To determine student progress and the effectiveness
of prior imstruction.

c. Advantages. .

(1) 1Increases student interest. The opportunity to express
one's own views and to hear the opinions of others is stimulating.
Interest is unuasu.:ly high in a welleplauned and skillfully conducted
conferance,

(2) 1Increases student acceptance and commitment. Because
students actively participate {in developing the lesson, they tead to
accept the importance and validity of the content and are more deeply
comaitted to problem solutions or decisions tham they would be if the
content were marely presented to them.

(3) Urilizes student knowledge and experience. Tthe con-
ference wathod enablee the instructor to make effective use of the
etudants' backgrounds, previously acquired knowladge, and experfences,
The entire class and the instructor benefit frowm the exparience and
thinking of all etudents.

(4) Resulte in core permanent learning. learning takes
place in direct ratio to the amount of individual psrticipation in the
learning process. The conference demands a high degree of student par-
ticipacion, thereby promoting better and move permanent learning.

d. Dissdvantages,

(1) Requires highly skillad instructors. The most impor-
tant limitation is the lack of top-notch lnstructors who are capable of
conducting true discussions. The conference {s more exacting i{n resourca-
fulnass, fnitiative, and abflity of the {nerructor. The instructor must
be able to guide the discussion without sppearing to do so. He muet ba
thoroughly informed on &ll aspects of the subject under discussion, The
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{nstructor must also: .
(a) Keep tha discuesion on the track.

(b) Minimize debate over unimportant details.

(c) Relate comnents to topice previoualy discussed,
(d) Avoid reopening topics already discussed.

(¢) Encourage and get full participationm,

(f) Prevent domination by a few students,

(g) Sumparize and clinch each topic,

{h) Bring the discussion to a close,

(2) Requives preparation by students, Most conferences
require advance preparation, in the form of veading assigmwments, think-
ing, and study, before the meeting. The thoroughness of the prepara-
tion determines the quality of the discussion and the outcome of the
conference. Little or no instructor control can be insured over the
quality or thoroughuess of student preparation. This results in vari-
ation among students in their readiness to participate in the confer~
ance,

(3) Limits content. The content appropriate for discus-
sion {s restricted. Manipulative operations, functiouns, procadures, or
introductory materfal do not ordinarily provide suitable coatent tov a
conference.

(4) Consumes time, Relatively large blocks of time must
be allocated ft & discussion iz to be profitabla, Por this reason, the
conference is often ruled out as an approach although it may be well-
sujited to the subject and the class,

(5) Restricts size of group. The conference method can-
not be used cffectively wich groups larger than 12 to 15 students
because the opportunity for individual parcictipation is too limited,
More reticent members ave likely to be left out of the discussion and
denied valuable leavning experience®,

(6) Requires selective group composition, The members of
A confereonce aroup, in most cases, must possess the proper background,
maturity, amd motfvation {f the Mscusston {8 to be profitable., The
desirved degree of pavticipation 18 difficult to obeain it the group e
compused of one subgrvoup which has apple experience in the area to be
discussed and another subgroup has extrewmely limited expoviance,

3. Ihe Demcnstration Method,

a. Definitfon. A demonstration iz a methed of fnstruction
whare the instructer, by actuslly perferming awn operation or doing a
lob, shows the trainee ubat to do, how to do it, and through explana-
tions, brings out why, vhare, and vhen 1t §s Jdone. Usually, the trainee
is expected to be able to repeat the Jeb or operation after the demon-
stracien, For thie reasoun, the demonstration is often used in conjune-
tion with snother method, The most common combinations avc the lectuves
demonstration and the demonstrat{on-porformance,

b, Uses. The basic purpose of a deronstration {8 to show how
socething {s Jdone, It should be cmployed vherever and whenever practi-
cable. Here arc some of {ts wore icportant spplicatious.




(1) To teach manipulative operations or procedures; e.g.,
how something is done.

(2) To teach problem-solving and analytical skills,

(3) To {llustrate principles; e.g., why something works.

(6) To teach operation or functioning of equipment;

e.g., how something works.

(5) To teach teamwork; e.g., how men work together to do
something.

(6) Tv set stsndards of workmanship,

(7) To teach safety procedures.

¢. Advantages.

(1) Improved learning. Students learn faster and more
permanently with a demonstratiou. This {s due to several factors:

(a) Demonstrations make explanations concrete by
giving meaning to words.

{b) Demonstrations provide perspective by showing
complete performance of a procedure. Relationships between steps of the
procedure and accomplishment oi the objective nre clarified.

(c) Demonstrations appeal to several semses, Stu-
dents not only asee and hear during a demonstration, they are often given
the opportunity te touch the equipment.

(d) Demoustrations have dramatic appeal. uWhen well-
planned and executed, a demonstration has a dramatic quality which
arouses and sustains {nterest and attention.

(2) Mintmizes damage and waste. Equipment is often dam-
aged when trainees accempt to operate it without proper guidance. It is
aleo true that wmaterial i{s wvasted by neophytes. Much of this damage and
wvaste can be prevented by the use of demonstrations.

(3) Saves time. A properly planned demonstration takes
much less student time than other metheds, It reduces oral explamation
time and at the same time preveants misunderstandings concerning how a
systew or a pilece of cquipment works,

(3) Can be presented to large gproups., Clags size is
limited only by the ability of the group tuo see the ohject baing demone~
strated. The use of large-~scale mockups or wmaiels cuakes it possible to
teach many operations to large classes.

d, Dbhisadvantaces,

{1) Requires caveful prepuration and cehearsel. A detone-
stration should set a standard of perfc mance for students, The proce-
dure =et be technfvally corvect and eust be performed with a skill
greater than that expected of students. The {astructer must be sure
that his equipment ta in wrking erder. Iothing falls as cocpletely ae
a dezoustration that doesa't work,

{2) Requires spectal classrooe avrangewents. The demonetva-
tion rooe wust be set up so that all students can clearly see every
phase of the demonstration,




(3) Requires equipment and aids. The equipment, often
expensive, oust be taken out of an operationsl setting. Therafore,
removal of this equipment must be offset by gains {n training. Some-
times mndels or mockups must be purchased or constructed, Thess repre-
sent a rather costly investment of time, money, and other resources.

4, The Performance Method,
s. Definigion. A performance is a method in which the student
{s required to perform under controlled conditions, the operation, skill,
or movement being taught. Performance is learning by doing. There are
four basic types of performance,

(1) Independent practice, In this type of performance
stulents work individually and at their own rates,

(2) Group performance or controlled practice. Here stu-
dents work together at the rate set by the instructor, step-by-step and
*by=-the -numbers, "

(3) Coach and pupil., This methed {nvolves pairing students.
Members of each pair perform alternately s: {us-vuctor and student.

(4) Team performance. Here, A group of students perform
an operation or function which involves tiawwrk,

b, Uses. In general, the performance meihod has the same
applicarions as the demonstratfon mathod and is used as follow-on instruc-
tion:

(1) To teach manipulative operations or procedures,

(2) To teach operation or functioning of equipment.

(3) To teach team skills,

(4) 1o teach safety procedures.

¢. Advantages,

(1) Builds confidence., Given the opportunity to apply his
knowledge in a realistic situation, the student develops confidence {n
his ability and a positive artitude tovard the learning situation.

(2) Iancreases leavaing. Active student pavticipation is
maximized., This Yfact, coupled with the interest and attenticon gener-
ated by putting theory inte practice, increaszes both the amount and the
permanence of learning.

(3) Enables leavning evaluation. With the performance
method, the {nstructor has an opportunity to observe the degree of
learning stteined by each student, to locate students having difficuley,
and to determine {€ thare have heenh weak greas in the inatruction.

4) Reduces damage and vasle. Because peviormance is
Ruided, students are leas lively to make wmistakes which will damage
equipoent or veste material,

(3) Proootes ssiety., Guided perfortance makes {t possible
te emphasize the proper method of peviormance and enables prevention of
accidents,

d. Disadvantsages,

{1) Recuires tcoels and equipment. If a practical exer-
cise {3 to be conducted, avery student eust participate fully. Thevre-
fore, tools and properly functioning equipoent must be aveflable &n suf-
ficlent quantity for the size of the class.
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(2) Requires large blocks of time., A well~-run practical
exercise 1s often time consuming in its requirements for setting up the
room and equipment, and in accomplishing the actual setting up the room
and equipment for individual or team performance of the complete opera-
tiom,

(3) Requires more instructors. Unless the class is very
small, a number of qualified instructors is required to keep a constant
check on the progress of each studenf, to give assistance when needed,
and to evaluate the quality of the performance.

5. Programmed Instruction,
a, Definition, Programmed instruction is a method of self-
instruction in which the student works through a carefully sequenced
and pretested series of steps leading to the acquisition of knowledge
or skills representing the instructional objectives. The student pro-
ceeds through the program a: his own rate, responds actively (or covertly)
to each step in the sequence, and receives immediate feedback on the
correctness of his response before proceeding to the next step, Programs
are usually designed to permit the student to master the desired know-
ledge or skills, :
b. Uses.
(1) To provide remedial instruction,
(2) To provide makeup instruction for late arrivals,
absentees, or transients.
(3) To maintain previously learned skills which are not
performed frequently enough to insure an acceptable level of proficiency.
(4) To provide retraining on equipment and procedures which
have become obsolete or have been replaced since the original training
was given,

(5) To upgrade production, administrative, or other types
of skills and knowledges.

(6) To accelerate capable students and thereby enable
them to complete a course in less than the usual amount of time.

(7) To provide a means of insuring enough common back-
ground among students to profit from formal classroom work (advance
study).

(8) To provide the review and practice of knowledge and
skills needed to "set' the learning.

(9) To provide vertical enrichment (advanced work) or
horizontal enrichment (broader contact) in a content area,

(19) To control the variables in a learning situation for
experimental purposes,
¢, (dvantages.

(1) Reduces failure rate, Basically, the reduction in
failure rate is due to the fact that programs are tested and validated
before they ave used, This proceaure insures that the program is effece-
tive in performing the instructional! job, The self-pacing feature of
the material also helps because students are exposed to the material
at a rate which 1s appropriate for the individual. The "forced" re~
sponse and immediate confirmation features guarantee continuous atten-
tion to the material, correct wrong respcenses, and prevent misinterpre-
tation and the practice of errors,
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(2) Improves end-of-~course proficiency. The pretesting,
self-pacing, forced attention, and immediate feedback features of pro-
grams result in better, more efficient, and more permarent lcarning.
Thus, end=of-course proficiency is markedly increased by the use of pro-
grams,

(3) Saves time., The rigid control over content made possi-
ble by the procedures used for developing, testing, and validating pro-
grams prevents the introduction of unnecessary content and thereby
reduces the time required to learn the critical material, The self-
pacing feature, along with forced attention, decreases the teaching time
required and frequently results in avervage time savings of 30 per cent
or more over conventional instructional methods,

(4) Standardize instruction, The iunstructional content
and sequence of a program are predetermined, They are not subject to
the whims, preferences, experiences, or hiases of the instructor, The
quality of the instruction does uot vary from day to day nor from
instructor to instructor, There {s almost complete control aver the
content, the sequence, and the form of student response. Hence, instruc-
tion becomes standardized and can be repeated without change at any time
for any individual or group.

(5) Requt s mo gpecial facilities, Proprammed materials
can be used anywhere a. ary time, No specially equipped rooms or facil-
{ties are necessary,

(6) Provides for self-instruction, Although under ordinary
conditions programs are not used as substitutes for instructors, they
can be so used, Programs ave validated under conditions where they
alone do the teaching. Theretore, they are effective {ustructional
materials even {f no qualified instructor is available,

(7) Accommodates adaptability, Programs can be designed
to acconmodate wide differences in aptitude, ability, speed of learniung,
priov training, and experience, The needs of {ndividuals, whether for
more or less exposure, detail, or practice, can bo met. The size of a
clags {s also unimportant, Prograwms can be used to achieve group orx
individual progress.

(8) TImproves efficiency and economy {or group or individ-
ual instruction, The selt-pacing feature and the handling of large ov
small groups make for preater efficlency and economy. In addition, pro-
frams free fnstructors from rvoutine, repetitive teaching tasks, and
enable them to spend a larger part of their time on more difficult or
wore demanding aaspects of {ustructiom,

d. Disadvantages,

(1) Requives local or commercial prepavatfon, Although
the number of available programs is growing rapidly, those programs which
may be used locally are limited because most programs, produced by commere
cial publishers ovr other military sevvice schools, do not match the
instructional objectives of local coursea, For this reason, programs
must be developed locally or contracted with commarcial programming
concerns,
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(2) Requires lengthy programmer training. Very few trained
programmers are available locally. The training program is relatively
lengthy and demanding. Only a small percentage of personnel exposed to
programmer training will become competent programmers.

(3) 1Increcases expenses, Programs, whether developed
locally or contracted, are extremely costly, For local developmeni there
must be a large investment in programmer training and an even larger one
in program writing, testing, and validation. Contract prcgram develop-
ment is expensive in terms of dollar outlay, and in terms of the time
required by subject-matter experts and technicians for consulting with
programmers and reviewing draft materials,

(#) Requires considerable leadtime. Programmed materials
cannot be sclacted or developed overnight. A cousliderable amount of
leadtime is required to screen and select appropriate programs from
those available, If prugrams are developed either by staff and faculty
or by contract programmers, the leadtime for production, testing, and
validation is even greater. If conteut is unstable or subject to fre-
quent and radical change, it is inappropriate for programming.

(5) Demands competent instructors, Instructors rnust be
able to imotivate students to complete programs. They must be able to
agsist any student at any point in the programmed sequence at any time.
Mediocre instructors cannot meet these requirements, If instructors
are to be able to provide the motivation, guidance, and assistance
required for the optimum use of programmed materlals, they must have:

(a) Insight into the learning process,

(b) A thorough understanding of the rationale,
principles, construction, and use of programming skill in conducting
tutorial-type instruction and individual coungeling.

{c) A mastery of the subject-matter of the programs
used,

(6) Requires mature students, The use of programs
requires a student group which is mature enough and sufficiently well
motivated to work wore or less independently. Furthermore, they wust
possess veading ability at the level required for full understanding of
the program,

(7) roses administrative problems, The use of programmed
materials creates unigue administrative problems. FSoremost among these
ate the scheduling and assignment problems caused by the self-pacing
feature of proprams. This feature results in different phese and course
completion times with consequent difficulties irn scheduling following
instruction and assigning graduatas to field units.

6, Study Assigument.

a, Definition., The study assignment 1s a method {v which the
fnstructor assigns readings in books, periodicals, mawuals, or handouts;
requires the completion of a project or research paper; or prescribes
problems and exercises for the practice of a skiil, This method
involves imposing a task, providing for student motivation, and giving
general directions for carrying out the assigmment. Implicit in this
mathod arve the problems of setting up worthwhile learning activities,




and anticipating student difficulties and means of overcoming thew, If
these stens are not well handled, the objectives of the assigrment are
not likely to be achieved. The study assignment has two basic forms:

71} Independent study. Here the student carries out the
assignment without {nstructor assistance or direct guidance,

(2) supervised study., 1In this form, the student carries
out the assignment witii an instructor available for guidance and
assistauce,

b. Uses.

(1) To orient students to a topic prior to classroom or
laboratory work,

‘2) To set the stage for a lecture, demoustration, or
discussion; i.e., advance study.

(3) To provide for or capitalize on individual differ-
ences in ability, background, or experience through differentiated
assigmmants,

(6) To prcvide for t..e review of material covered in
class or to give the pr: “tice essential for the development of skills
and problem-solving avility; i.e., homework.

{5) To provide enrichment material.

¢. Advantages.

(1) In_reases coverage of mrterial., A far greater amount
of naterial, and detailed treatment of it, can be covered in a shorter
period of time by study aciignments than by any other means.

(2) Reduces classroom *ime. Used properly, assignments
can serve as & substitute tor lectures: o by providing a common body of
knowledge, make lectures, demonstrations, and confersnces moie weaning-
ful and more productive,

(3) 1lmproves learning. Praccice 1s essential to the
development of skills, Assignments nrcvi.e a weans of giving evnough
practice to insure mastery cf the skill,

(4) Permits individualized attentfon, Study assiguments
can be designed to make use of the experjence, spectal skilis, or
interests of students, or to remedy individual deficiencies in knowledge
or skill,

(5) Reduces instructor {nterpretatica, Studerts may be
referred to the original source instead of being exposed only to the
ingtructor's {nterpretation. This insures that the content wiil be pre-
sented as intended by the oviginator of the materiel.

d. Disaedvantages.

(1) Requires careful planning a~d followup. If students
are not weli mot{vated, they are not likely to do a thorough job with
agsignuents, especlally thosa which they must do on their own, The
instcuctor must plan and aesign work in such a way the. the objectives
are clear, the inatructions are lucid, and the motivation is present;
and he must follow up to insure that the nggigument has beeun carri-d
cug,
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(2) Poses evaluation problem., The effectiveness of study
assignments is difficult for an instructor to evaluate, It is also dif-
ficult for him to determine what went wrong with a study assignment
when results are not as good as anticipated,

(3) Results in practice of errors. In skill development
it {s critical that the skill be practiced in the prescribed mode.
Particularly with independent practice, there is a danger that the
student will practice an incorrect procedure or error, When this
occurs, a large expenditure of time 1s required to "unlearn" the skill
and '"relearn" it correctly.

(4) Produces nonstandard results. The variations in
reading ability in any group and the differences in motivation produce
varying degrees of learning when study assignments are used, Where
standardization of learning is essential, study assignments may be

inappropriate,

7. Tutoring.
a. Definition., Tutcring, or coaching, is a method of

instruction in which an instructor works directly with an individual
student. The method may involve exposition, demonstration, questioning,
coaching, or guided practice.

b. Uses.

(1) To teach highly complex skills and operations, or
operations which involve considerable danger to men or hazards to expen-
sive equipwment,

(2) To provide individualized remedial assistance,

c. _Advantages,

(1) Permits adaptive instruction, With a competent
instructor, tutoring provides the optimum {n individualized fnstructton.
The needs of the individual student can be diagnosed and instruction
can be tailor-made to meet his unique needs,

(2) Stimulates active participation. In a tutorial
setting, the highest possible degree of student participation can be
achieved, Direct involvement {n the learning, by answering and asking
questions, by performing under supervision, is guaranteed,

(3) Promotes effectiveness. The gbility of the tutor-
coach to adapt his instruction to the needs of the individual, together
with the high degree of interaction and participation of the student,
make this mechod extremely effective in achieving imstructiomnal objec-
tives,

(4) Promotes safety. The one-to-one {nstructor-student
ratio provides close contrel over performance of hazardous operations,
resulting in the prevention of injury to the operator or damage to the
equipment, B

d. Disadvantapes.

(1) Requires highly competent fnstructors. Tutoring, or
coaching, is one of the most demanding types of instruction to condust.
It requires complete mastery of the content and skill in diagnosing and
remedying learning difficulties, - ‘

(2) bemands time and money. Tutoring is probably the most
expensive method of teaching. Although only one student is receiving
the instruction, instructor preparation and presentation time are essen=
tially the same as they would be for a whole class of students.
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8, Combination Instruction.

a, Definition, This 1s a method of instruction which uses two
or more basic instructional approaches in combination, For example, this
method for one lesson might include a study assigrment, a lecture in
which safety precautions in handling a piece of equipment are emphasized,
a demonstration by the instructor, and, finally, performance by the stu-

dents.

b, Uses, Combination lessons can be used to meet almost auy
type of imstructional objective in any training situation. However, they
are most appropriate where skill development is involved,

c. Advantages.

(1) Increases interest, The variety of approaches used in
a combination ‘lesson make for & more interesting and engaging instruc~
tional period,

(2) Prowotes flexibility, The use of several approaches
frees the instructor from the restricting or limiting aspects of any
single method, He can easily adjust his approach to the needs of the
class and the requirements of the situation.

(3) Improves learning. The combination lasson maximizes
the advantages of any single method., It allows the instructor to use
approaches which complement each other, This fact, plus the advantage
of higher student interest, results in improved learning.

d. Disadvantages,

(1) Requires highly skilled {nstructors. Instructors must
be able to use all methods of ingtruction with a high degree of skill,

(2) Requires smaller groups. The use of methods in com-
bination requires closer control by the {nstructor and, its concomitant,
better supervision of student activities. To obtain the desired con-
trol, classes must be kept small,

¢. TYPES OF STUDENT AND INSTRUCTOR ORGANIZATION

1. Random Grouping and Assignment,

a, Definition, Random assignment of students and iustructors
is an organizational approach in which wore or less heterogeneous groups
of atudents are assigned to class sections, and the vesponsibility for
conducting instruction is shared by instructors assigned to one or more
academic elewments., The size of the class {s determined mainly by avail-
able facilities, {ncluding such considerations as seating capacity or
the number of equipment positions available, Qualified inatructors are
assigned uSually on 8 change or duty roster basis,

5. Agplications. Although there are relatively few situations
in which vandow agsigument should be used, it can be used under the fol-
lowing conditicons: T

(1} Prerequiasites for enrollment in a course are suffi-
cieutlv well-defined and applied to insure the assigmment of students
whe possess the basic aptitudes, abilities, educatiom, prior trainiug or
expericuce essential to succassful prograss in the course.
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(2) Standards of instructor qualification, in terms of
both technical knowledge and teaching skills, are set high enough to
insure an acceptable level of teaching competence among all instructors,

(3) The content to be presented is completely new to the
students and is presented primarily as an orientation or introduction.

(4) The accomplishment of the objectives of the instruc-
tion depends upon a great variation in the backgrounds and experience of
the students; e,g., some aspect of problem-solving,

(5) A wide range of abilities, aptitudes, education,
training, and experience is of little consequence; e.g,, introductory
materials or orientations,

c. Advantages.

(1) Simplifies scheduling, With this system, scheduling
and assignment of students and instructors is relatively uncomplicated,
It simply involves matching classes with instructors, training space,
and equipment. Variables which must be taken into account in other
forms of organization can be ignored,

(2) Simplifies planning. Although planning for any sub-
ject in a course cannot be undertaken without reference to other
blocks of instruction in the same course, there is less need for cooper-
ative planning by all instructors under the random system,

(3) Permits appraisal of instruction, Because each
instructor is largely responsible for the plaunning and conduct of
instruction in a specific content area, it is relatively easy to identify
deficiencies which result in failure to achieve instructional objec-
tives,

d. Disadvantages,

(1) Reduces flexibility. With random crganization, the
length of instructional periods must be standavd if scheduling diff{-
culties are to be aveided, Sometimes, a 30-minute period is enough to
complete the instructional job, but if periods are standardized at 50
minutes, the {nstructor must pad the instruction to fill the time, At
other timss, a SO-minute period does not provide enough time, and the
instructor must compress his presentation to fit the time available.

(2) Reduces sattention to individual diffevences. Regavd-
less of the rigidity of prerequisites for enrollment in any training
program, wide variations in student aptitude, ability, educatiom,
training, and experiences ave unavoidable. Although the level of the
{nstruction may he set in terms of the prevequisites, the instructor
will be dealing with the mythical "average" student. The level may be
too high and the pace too fast for some, or it may be just the opposite
for others,

(3) Increases the danger of gaps, overlaps, and duplication.
Because each lesson is plamned and conducted mainly by one instructor,
taps, overlaps, and duplication of instruction are fwevitable, They
“re difficult to identify and costly to remedy.
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(4) Depends on instructor ability. The effectiveness of
instruction varies with the ability of the instructor. Even where a
minimum acceptable standard of instructor competence has been estab-
lished, thore i{s a wide range of expertise involved. Yet, the effective-
ness of the instructor depends mainly on his ability, acting more or
less on his own, to plan and conduct the instruction, The variability
of the groups complicates the problem.

2. Homogeneous Grouping,

a. Definition. A homogeneous group is one which is character-
ized by uniformity in achievement, ability, aptitude, background, educa-
tion, training, or experience, With this type of grouping, students are
assigned to a class on the basis of selection instruments or devices
which indicate that they arc alike in sgpecific attvibutes, traits, or
abilities., Although it cannot be assumed that they are undiversified
solely on the selection factor, a "narrower range' of diversification
{s established. Tt should be noted that a group composed of students
with identical scores on an aptitude test will not only be di{ferent
in that aptitude (because of errors of measurement) but they will vary
almost as widely as a randomly selected group on any other selection
factor (ability, experience, prior training, etc.).

b. Uses,

(1) To provide remedial assistance to students,

(2) To provide a means of accelerating students who are
fast learners: and therefore enable them to complete a course of instruc-
tion quicker,

(3) To provide faster, more able, or more experienced stu-
dents with more advanced work in a subject, or broader countact with a
content arvea,

c. Advantages.

(1) Permits more suitable instruction, The reduced vari-
ability of the group makes it possible for the {nstructor to present coun=-
teat and to use strategies which are most appropriate for the ability,
aptitude, education, training, or experience of the group,

(2) Allows faster and more complete covervage of waterial.
The reduced variability of the group enables the {ustructor to pitch
his instruction at the proper level and pace tor the group.

(3) Increases {nterest and participation, Homogenaous
proups are typically smaller than rvandomly selected proups. 1This makes
it possible to obtain greater individual attention and student partici-
pation in leavning activities,

(4) Permits betcer learning evaluation. The smaller nume
ber of students increases instructor opportunity to evaluate progress
toward learning goals,

(5) Reduces fajilure rate. Because instructiown cam be
glven at an appropriate level for the students in a group, even if they
are slow learncrs, the group can achieve the learning objectives,
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d., Disadvantages.

(1) Increases expanse, For homogeneous grouping therve must
be an investment of time and money {n selecting and using scveening tech-
niques and devices. In addition, smaller classes result in smaller
student~i{natructor vatios; {.e., more instructors are requirved to handle
the groups.

(2) Proses problems of grouping, As pointed out earlievr,
gselection of students on one basis of similavity does not wmean that stu-
dents are simflar {n all other trvaits and abilities, If a combination
of traits and abilities is needed, it i{s extramely difficult to achieve
any realistic degreo of howogeneity.

(3) Complicates scheduling and assigmment, The {ncreased
nwumber of groups iuncreases the scheduling of classes and the assignment
of atudents and {nstructors,

3. Jeam Teaching.

a. Dafinition. Team teaching is a system of organization
utilieing a team of funstructors, two to eight in number, One wember is
designated as the teawm leader and the others, who vaprasent a range of
subject-mattor and teaching competencies, jointly plan, conduct, and
ovaluate all learning activities for a velatively large group of stu-
dants. The total student group may be taught simultaneously for some
lessons and divided into smaller groups tor other instruction,

b, QUses. Tvam teaching can be used with any type content, at
any level, and for any instructional purpose., However, it {s primavily
used as tollows:

(1) To handle lavge and divevsitied groups of students
efficiently,

(2) To waximizo the use of avellable {nstructor kuowledge
and akilla,

(3)  To provide a means of dealing with individual ditfev-
ences in student achievomount, ability, aptitude, educatiocnal level,
prior traiuning, and axperience.

¢. Advantages.

(1) 1Increasos effectivoness of {nstruction. Improved
{ustructional effectiveness {s enhanced by the coopevative plauning ot
a team of instvuctors, {unstruction by the most technically gqualified
{netructor, use of the best method tor reachiung the objective,
increased opportunity fov gtudent participation, and attention to indi-
vidual differencus,

(2) Promotes efffciency, Team teachfng permits maximum
utiligation of the taleats of instvuctors, Instructors are assigued
tasks which are compensurate with their technical kuowledge, experience,
and teaching skills., Routine teaching and administrative tasks can be
assigned to less skilled membevs of the team thereby resevving the
highly skilled iunstructors for move demanding instvuctional jobs,
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(3) Permits flexibility, This system of organization per-
mits variations in both the size of student groups and in the length of
instructional periods, Students can be regrouped in accordance with
their needs., The result is a degree of flexibility and responsivemness
which {s achievable with few other approaches.

d. Disadvantages.

(1) Requires team planning time. The success of team
teaching depends or the quality of planning., Time must be available
prior to and during the course for coordination and planning by members
of the team,

(2) Requires teamwork, Each instructor serving as a mem-
ber of a team must be able to work effectively with the other wembers,
know his job, know what other members of the team are doing, and be
able to interact with the tecam,

(3) Requives special training. Because team teaching has
not been used to any great extent in military schools, the roles ot
team members must be defined, and training in performing these roles
must be provided to each member,

4. Team learning.

a. Definition. Team learning is a form of organization in
which a group of students, under one instructor, is subdivided into
smaller groups ov teams for imstruction. Under the supervision of the
instructor, these teams engage in learning activities of a variety of
types aimed at the development of verbal and manipulative skills.

b. Uses. Team learning can be used as a means of achieving
many types c¢f instructional objectives, for any group, and with any
content. Primarily, team learning 1s used for the following:

(1) To handle fndividual differences in student achieve-
ment, ability, aptitude, educational level, priov training, and exper-
ience,

(2) To teach tactical movements and team skills.

(3) To provide guided practice in developing verbal or
manipulative skills,

(6) To develop problem-solving ability.

c. dAdvantages.

(1) Iuncreases effectivencss of {nstruction, Team learning
enhances the effectivencss of instruction because {t employs a variety
of methods, emphasizes student activity, and provides for individual
differcnces,

(2) Promotes floxibility. This form of organization per-
mits changes {n the size and composition of subgroups to meet the needs
of the individual. Time can also be allocated to activities as needed.

(3) Requires fewer instructors. While all activities of
the group are planned with the guidance and assistance of ihe instructor,
the group and subgroups teach themselves, There is less formal presenta-
tion by the fustructor.
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Jd. Disadvantages.
(1) Requires skilled instructors. A team learning

instructor must have mastery of the subject-matter, be proficient in the
skills being taught, and be accomplished in carrying out all methods an’
techniques of teaching, Few military {nstructors have had the training
and experience vequired to use this system successfully.

(2) Produces nonstandard results. The graduates of a
course operated under the team learning concept ave likely to show a
great amount of variation in terms of job knowledge and proficiency
because no two students have been exposed to identical countent ov.

learning experiences.

D, MEDIATING DEVICES

l.  Teaching Machines.
a. Definition,

(1) A teaching wachine is any wechanical, electrical, or
electronic device which provides instruction to a student without the
direct participation ot a human instructor, Devices of this type sim-
ulate, in one way or another, the functions novmally fulfilled by a
teacher, Thev contain fustrvuctional matevial, present 1t {n steps,
provide a4 weans tor the student to vespond, and they provide the stu-
dent with immediate intormation vegarding the corvectness of his vespouse,
In addition, some machines pertorm the tollowing tunctions:

(a) Discriminate the corvectuess of the studeant's

response,

(M) Automatically advance the program,

(¢) Provide random access toe teaching trames,

(0)  Retain those tvames on which ervors have been
made tor turther presentation,

{(¢) Record and tabulate covvect and incorvect
responses,

(f) Select and present content based on evaluation ot
previous responses,

() Permit two-way comnunication hetween student and
wachine,

() The wedia used include printed material, projected
matevial, visual ov audfe signal, or a vombination theveof. 1The vespouse
medium may be pencil, stvlus, typewriter, key, lever, pushbutton, switch,
light gun, the spoken word, ov any appropriate combination.

b, Uses.

(1) To supplement other fustructional methods of teaching
by providing a means of advance study, practice, rvemedial work, makeup
instruction, vevicow, maintenance drill, acceieration, er envichment
material,

(2) To substitute tov convemtional tcaching methods in
teaching tacts, concepts, privciples, or skills, and theveby velieve
the {nstructor of vepetitive or voutine teaching tasks,
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(3) To control {instructional matevials duving the develop-
ment and validation stage,

(4) To insure complete control over the sequence of
{nstruction, the form of student response, and the fumed{ate correction

of errors.

c. Advantages.

(1) Increases student interest., Cadgetry is extremely
effactive in engaging and holding student attention. Although prolonged
use of teaching machines may result i{n a detevioration of student inter-
est, it occurs much slower than with more couwventional methods.

(2) Provides for active response. With a machiuve, activ-
ity of the learner, whether writing, speaking, or manipulating levers
and buttons, is insured. When the student stops respounding, the
instruction stops,

(3) Improves learning, Recause the matervial in a machine
is programmed and self-paced, it has the same capacity as programmed
instruction for reducing failure rate, for raising end-of=-course profi-
ciency, for reducing course cowmpletiou time, and tor standardizing
instruction,

(6) Eliminates imstructor vequirvement., A reliable and
well-designed machine with a tfully validated program does not require
an {nstructor., This fact permits the use ot instructors for more Jditfi-
cult and demanding types of tustruction,

d. Disadvantages,

(1) Incrcases expense, Machines are expensive in terms of
capital outlay and often {n terms of maintenance,

(2) lacks appropriate programs. There ave so many types
of machines on the mavket, and so tew propgvams, that it is difiicalt to
match existing programs and machines, Frequently, it {s weczessary to
veproduce a program {n a rormat acceptable tor an avatlable machine,
This {s an expensi{ve and time-consuming process,

(3) Poses adwinistrative problems.  The prodblems of
scheduling and assigument caused by the self-pacing feature ot program-
med materials are just as ourstanding with teaching machines as thev are
with book format programs. Added to these ave the unique storage, main-
tenance, awd repatir problems o machines,

2. Student Respounse System.

a. Definition. A student vesponse system s an electrical ox
electronic means of establishing two-vay communication and interaction
between an {nstructional progrvam (or an {nstructov) and students. Sys-
tems of this type ave desixned to be used by the classvoom instructor,
fn confunction with mass media zuch as mot{on pictures and television,
and magnetic tape vecovdiungs, lectures, and demonstvations. Perfodi-
cally throughout the pyesentation, each student in the group i3 vimul-
tancously asked to respond to questions. Rusponses may be vecorded on
IBM cards or paper volls which ave automatically advanced before ¢he
vorrect angwer is given. Multiple choice questions may be hawdled by
depressing keys. In this way, respouse data ave vecorded and tabulated
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and the student receives {mmediate feedback from the instructor or by
means of indicator lights. Similarly, the instructor can have his
teaching ef{fectiveness immediately evaluated, at any time, by means
of error counters or meters which indicate the percentage of correct
responses to his questions.

b. Uses. Student response devices combined with lectures,
demonstrations, audio or video-tape recordings, or the mass media may
be used: '

(1) To replace an instructor by use of the equipment in

ts preprogrammed automatic mode which prerccords all audio and visual

stimuli, including questions, and which provides equipment control of
the presentation.

(2) As an aid to instruction where control over the
sequence, pace, and coverage of the material is controlled by the
instructor.

c. Advantages.

(1) Improves instruction. Because instruction is care-
fully planned and preprogrammed, it is more effective, In addition,
the instructor receives immediate and specific feedback from the stu-
dents, as necessary, throughout his lecture or demowstration. He can
then improve his presentation as he proceeds by clarifying points that
have been wmisunderstood.

(2) Improves studenr learning. The requirament for perv-
todic individual student responses to questions by means of the response
device enhances student attention, provides immediate feedback, and
thereby improves student learning.

(3) Permits lavger classes. ‘the size of the group that
can be handled {s limited only by the numher of vesponse devices
installed in the classroom.

(4) Allows tor standavdiration. 1In {ts automulic programmad
mode, the equipment cau preseat the sawe material, in the sawe seguence
to many groups of students.

d. Disadvantages.

{1) DbDopends on skill ef fnstructor. The fustructor must
not only be a highly skilled lecturer or demonsirator, he must alse
agk effective disgnostic questions, and clarai{v, on-the-spot, any mis-
understandings. - In sheve, he must be fluent and flexible,

{2) Increases oxpense. Because of the expensiveness of
these devives, they must be used frequently and judiciousliy to vealize
an appropriste veluvn from he investrmeat,

{11 Requives ionstructev trafning. Instructors sust be
trained to iasure that lectures and demonstrations are programmed fov
effective presentation, and that questions are properly framed, devel-
oped well in advance, -aiid inserted at the proper point in the instruc-
tional seqguences,

Lt

B i

© .
ER LEE AP TSPRR A RPN Y

T

]
SNl i b
4 Nl




3. Computer-based Instructional Systems,

a, Detinition. A computer-based instructional system consists
of a teaching machine and associated equipment which includes a digital
computer as one of its components. The computer permits individual
instruction of upwards of 200 students simultaneously., The stimulus may
be on cathode-ray tube, typewriter printout, or audio signal. Responses
may be made by typewriter, light pen, or kevboard. The computer may
have the capability ot regulating the difticulty of the problems, the
rate of presentation, and the type ot material presented based on the
past performance of the individual, As the student progresses, the
speed and ditfticulty of the program increase gutomatically; if the stu-
dent slows down or exceeds a predelermined error rate, the computev
adjusts the program accordingly. In addition, a record of responses
can be maintained, The compuier -based system can provide the ultimate
in macinine {nstruction by engaging the student in a mutually responsive
conversation, communicated through & typewviter keyboard.,

b.  Uses,

(1Y To teach students to perform complex analytical tasks.

(2) To provide automated and individualized drill io
manual or manipulative skills,

{3) To teach deductive inference and advanced problem-
solving technigues by conversational interaction and/or simulation.

0.  Advantages.

(1) Impreves learniog. vhe computev-based instructienal
tem, because it is seli-paced, has the same student learuing advan-
tages as progvamaed {nstruction and teaching machines,

{2) Permivs tlexivility,  The computer has the additional
advantages of speed ot reaction, sbility to adiust the program to the
{ndividual, and the capacity to handle velatively large groups of stu-
dents sfmultsncously,

{3) Incveases learning spead,  Use of a computev-based
stom speeds learnfog bocause (€ presents pertinent iaformation to the
wient without tirme-consmming detours.

4. Risadvantages.

{1} TIacveases expense.  Cosputev-baged systems are clabeg-
ate, hemce veguive & lavge iunvestoent for purcuase or rental and for
instailavion and matnnaengngse,

(<} Poses programming diificalties. Programs ave difficult
to desfga bavause of their inherent cenplexity,  Seth qualified computer

NE

st

A}
(N

PYVRTANRRTE dnd Programsed \oastructicn propraceers are sequived to develop

fastrectional matetals,  Therefore, the development of o program produc -
tien capabliticy locally, of coatractually, {s roquirdd.
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tosed-eivenit Television $yst
Dofinition. A closvd~civend

. television system consists of
© telecisfos vaseras {vith assccisted contrel equipment),
fooguipment . awdie squipment, (ila chaing, video tape vecorders,

Lian system which makes uce of coaxial cadle or microwsve {or
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the transmissiun of picture and sound, and receivers. (losed-circuit
television, therefore, is distingulished from broadcast television by

the method used to distribute .he picture and sound. With broadcast TV,
a transwission distributes the signal lp all directions,

b, Characteristics., Closed-circuit television (and video-tape
recordings) has several characteristics of grecat significance for train-
ing purposes.

(1) It nas the quality of indefinite extension; that is,
once the cost of production has been met, instructional television can
be used with as many classes, either simultaneously or sequentially,
as there are receivers available,

(2) It communicates sound,

(3) 1t is a visual medium, making it ideally suited for
showing objects, processes, maneuvers, and thelr interrelationships.

(4) Television transmits action; 1t is a dynamic medium,

(5) It has immediacy, a quality which heightens its
"real-world" character and adds to {ts impact.

(6) 1t is an inclusive mediuw; it can transmit nearly all
of the other sudiovisual waterials; {.c.,, films, slides, charts, etc,

c. Uses.

(1) To ter . cperation and functioning of equipment,

(2) To tcach individual and team skills,

(3) To bring live (and someiimes dangerous) demonstrations
into the classroom.

(4) ‘'ro givae closeup magnification of small equipment

parts.

(5) To compare objects simultaneously.

(6) To iIntegrate {ilms, graphics, or other traiuning aids
fnto an instructional sequence.

(7) Tr~ handle large groups at dispersed locations simul-
taneously,

(8) To repeat instruction,

(9) To provide a means of exchanging instruction (kine-
scope or video-tape),

d, Advantages,

(1) Promotes the di-eact address technique. With instruc-
tional television the instructor teaches to the camera; thevefore, every
viewer, regardless of where he is sitting in the classroom, is being
talked to personally. Research has demonstrated conclusively that such
"eye-contact" is one of the most effective techniques for {unducing
learning.

(2) Projects personality. Television projects personality
because of direct address and the use of closeups. If the TV instructor
has an effective and outgoing personality, he can make personal contact
with his viewers and imbue the content with perscnal meaning,

(3) Provides visual magnification, The ability of TV to
magnify even the smallest objects through closeups or microscopic pro=-
jection {8 one of its greatest advantages. With TV everyone has a
front-row seat.
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(4) Increases selectivity, TV represents selective
attention, It focuses the students' attention to the screen and tends
to reduce the amount of random attention so characteristic of conven-
tional instruction. TV is also selective in that it represents edited
reality. A carefully prepared lesson, televised skillfully, eliminates
extraneous material and deals only with significant instructional
points and tne examples which illustrate them,

(5) Promotes efficiency. Due to the manner in which TV
productions are planned and produced, they are more efficient than con-
ventional lessons. A presentation which takes 50 minutes by conven-
tional means can be covered efficiently in a 20-30 minute TV version,
Primarily this is because the production is carefully planned, non-
essential material is deleted, visuals are presented without wasted
motion, and the instructor does not wander away from the carefully
rehearsed script.

(6) Strengthens impact, TV presentations have more
impact on learners than conventional lecture or demonstration., This is
due partly to the special technical capabilities of TV (magnification,
amplification, superimposition, split-screen, rapid ~hanges in perspec-
tive, and the optimal integration of a variety of audio-visual aids)
and partly to the fact that the instruction is presented by an expert,
backed up by a TV production team of technical experts.

(7) Provides standardizatior. Once a TV lesson has been
recorded on video-tape (or kinescope) it can be replayed as frequently
as necessary. Each student is therefore exposed to the identical
instruction,

e, Disadvantages,

(1) Limits detail. Whether the TV screen is large or
small, it still consists of only the amount of detail which the number
of lines and the resolution of the receiving set can convey. This, at
best, is considerably less than real-life visibility. For this reason,
TV primarily uses medium range and closeup shots. Long shots are used
rarely, and then only for viewer orientation. This limitation restricts
the amour: of written material presented and makes necessary the use of
very simple charts, diagrams, and other visuals,

(2) Limits contrast, The TV camera has difficulty in
handling stronp contrasts; it produces the best pictures when it deals
with a somewhat limited grey scale., This means that visuals and illus-
trations must be specially prepared (or treated) for TV use.

(3) Provides cne-way communication, The most commonly
noted limitation of TV is the fact that it is onc-way commmunication,
The studio instructor misses the immediate feedback from the students
and che clues it provides {ov pacing, for increaslng ov lessening the
amount of detail, and for vepetition of difficult cuncepts or ideas.
The student 1s likely to feel cut off from personal communication with
the studio instructor because he can't break in with a question or ask
for amplification of a point.
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(4) Instructor paced, A TV lesson cannot be interrupted,
slowed down, or specded up. The pace i{s set by the TV instructor for
the average student., It may be too rapid for the slow learner and too
slow for the bright student,

(5) Security. The presentation of classified material
requires special precautions and places restrictions on the production
and viewing of materials.

(6) Increases cost, The high installation, production,
and maintenance costs make it necessary to select carefully the ianstruc-
ticnal materials to be presented by TV,

E, PROCEDURES

1. Advance Preparation. The process of selecting instructional
strategies cannot be set forth as a series of routine steps which auny-
one can follow. Selecting strategies involves so many variables that
the process is extremely complex, Strategy decisions thercfore must be
based primarily on professional and considered judgment following care-
ful weighing of all factors, To do this well, the instructor must have
a thorough knowlaedge of methods of instruction, systewms of organizationm,
and mediating devices, to include an understanding of their uses, advan-
tages, and limitatioms. TFor this reason, the first step in the selec-
tion process is to review sections A through E of this chapter. Pava-
graphs 2 and 3 of this section describe a method of arriving at a final
choice ol strategy., It is deceptively simple. However, there are many
judgments involved, For this reason, the procedures must be viewed only
as guldes, The appropriateness of strategies selected, even using the
procedures as defined, still hinges on the quality of the judgments made.

2, Preliminary Selection.
@, Study the performance objective for the specific block of
fustruction as enterved on the "Porformance Objective listing.'" Note
carefully:

(1) wWhat the student is to be able to do following the
instruction,

{2) The conditions under which he must pertorm,

(3) The criterien of successful performance.,

b,  Compare the behavior described in the performance objective
with ftems la through u in the “eritevia" column of the “Guide to the
Selection of Instructional Strategies" at amnex A, When you have found
the item which most closely matches the objective of your fnstructional
block, not= the primary and supporting methods in columns 2 and 3 and
the organizationul system fdentified {n column 5. The mediating device
identified in column 4 is not essential to the use oif the method.
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3. Final Sclection,

a. Procedure., Check your tentative selection of methad apainst
cach ot the criterfa listed in paragraphs 2 through 7 of the Guide to the
Selection of Instructional Strategies, If the item describes the type of
content your instruction deals with: the type of student you will have {n
vour class; the {nstructor considerations that apply: or the facilities,
equipment, materials, and time factors that bear; but the primary wethod
enteved {n column 2 does not wmatch your original selection, go back to .
the objective and select an alternative method from column 6. Recheck
this method against all applicable criteria in paragraphs 2 thrvough 7,

b. Example., Objective: Without using refercuces, and with a
time 1imit of 5 minutes, the student must be able to calculate the
res{stance of a resistor of unknown value using the Wheatstone Bridge
civeuit,

(1) The "type" tiaining objective in the Guide which wmost
closely matehes this objective is Criterion lu, The primary method
vreconmended  (column 2) is proarvanmmed {nstruction (PI) followed by a
practical exercise (column 3), It so happens that a program {s avail-
able to teach this skill,  Now, check paragraph 2 of the criteria,
Items a, d, t, &, 1, j, and 1 apply. Note that for each criterion, PI
{s either the primary ov an alternative method recommended,

(2) Now check paragraph 3. Criteria b, c, d, and e apply.
Apain either the primary or alternative methods include PI. Check
paragraphs 4 through 7 in the same way.

(3) Suppose, however, that a prograwmed course is not
avallable. cCheck column 6 for Criterion ln to find the alternative
method.  The method vecommended is a lecture demonstration on closed-
civeuit television (kinescope ov video-tape recording). No such
vrecovding is available, The second alternative 1s a combination
lecture-demonstration-practical exercise using any grouping. This is
one method you could select. Heve 1s wheve Judgment again enters the
pleture.  Theve ave other alternatives, and all of thew must be cons
sideved betore a decizion {s made,
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CHAPTER 8

SELECTING AND PREPARING TRAININC AIDS
A, INTRODUCTION

1. The Need for Trailning Aids. The basis for all learning 1is
experjence, and the most effective and permanent learuing is derived
from concrete, dirvect experience, However, it is not always possible
to provide first-hand experleuces for students. Often, the iunstruc~
tor must resort to an economical means of communicatiung facts and
ideas, the use of words both spoken and written. But, the use of words
alone cannot provide the vivid, realistic experience required for opti-
mal learning. Words must be supplemented and reinforced by other media.
The wise selection and proper use of a variety of audio-visual materials
can fill much of the gap between verbalization and real-life, direct
experience., For this reason, training aids are an essential means of
increasing the efficiency and effectiveness of training, Good train-
ing aids reduce the number of words required to communicate ideas.,

They stimulate interest, increase attention, promote undevstanding,
and provide experience not obtainable in other ways.

2. Definition, In the broadest senge, training alds include
just about anything that assists the instructc in conducting training,
For the purposes of this discussion, the itams listed below, when used
for training purposes, arve classifisd as training aids,

a, Prianted or Duplicated Aids. These incluae books, wanuals,
pamphlets, regulations, direciives, handouts, and advance sheets,

b. Graphic Alds. These include pictures, drawings, illustra-
tions, photographs, chalkbeards, bulletin hoards, easels, magnetic
placards, maps, charts, diagrams, and {lip charts,

¢. Three-Dimonsional Aids, These {uclude objects, globes,
models, cutaways, mockups, synthetic trainers, eund displays.

d. Projected Alds. ‘These include slides, transparencies,
f{lmstrips, and wmotion pletures,

e. Auditory Alds. These include disk and tape recordings.

3, 1The Selection and Yse of Training Alds. Judgment must be
applied in the long-ranpe and day-to-day choice of trainfng aids and
in the ways in which they are used, The {nstructor must assume the
responsibility of {nsuring learning effectiveness and sefficiency by
selecting or devoloping training alds which complarant the basic
instructional strategy chosen to accomplish the training abjective,
Boch training medium has certain advantages and l{mitations, These
factors wust be carefully weighed before a final gelection is made.

8-1




a, Baslc Selection Guides, The following general guides
should be used in selecting training aids repardless of type:
(i) Select aids which fit the maturity, interest, and

abilities ol the student proup,
(2) Seclect ailds which are most appropriate for the par-

ticular learning activity,
(3) Maintain a balance in the types of ailds selected.
(%) Select aids which complement, rather than duplicate,

other learning resources,
(5) Avaid the over-use of aids. Do not use an aid just

because it is available,

(6) The major criterion of selection is: "Will it
advance learning; is it needed?" A training aid must actually aid
training and not serve as mere "eyewash,"

b, Conditions for use in the Classroom. Certain factors and
conditions tend to encourage the use of training aids, Among these
conditions ave the tollowing:

(1) Aids are available in sufficient variety and quantity
to permit selectivitv,

(2) Technical advice and assistance for the development
and use of aids are rveadily available,

{(3) Required equipmenc is available and in good repair,

(4) The leadtime required for the fabrication, procure-
went, ov purchase of atds i{s minimal,

(5) Aids are cataloged and stored so as to fac{litate use.

B. GUIDES TO THE SELECTION
OF TRAINING AIDS

!, Printed ov Duplicated Aids.

&, Dpefinition. Priunted or duplicated aids ave materials used
to support {ustruction in the form of books, manuals, periodicals, pam-
phlees, rvegulations, directives, handouts, or the like,

(1) To provide advance assigmwments. Printed aids may be
used to provide stedents with the backpround {nformation requived to
patticipate effectively in classvoom learning activities,

(2)  To provide reference material. Printed aids may be
used as @ basis for the prepavation of veports or as source material for
the solution of a problem,

(3) To provide veview and practice matevial. Printed aids
mav be used as {n-=class or out-of-class review ov practice materials.

(4) To provide evaluation method, Printed aids may be
used as a means of checking on the effectiveness of other learning
activities,
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c. Advantages,
(1) Effective organization, Printed or duplicated aids

can be organized more carefully because they are prepared considerably
in advance of use,

(2) General availability, Llarge quantities of printed
materials usable in instruction are readily available from large numbers
of military and commercial souvrces,

(3) Economy. Printed or duplicated aids are relatively
inexpensive, :

(4) Compactness. The printed word condenses a large
volume of material or experiences into a small space.

(5) Ease of reproduction., Printed materials are easily
and quickly duplicated in the required quantity.

d. Disadvantages,

(1) Possible unsuitability, Unless printed materisls
are locally prepared, parts of the material may be unsuitable for local
requirements because of the bias of the writing or the amount of detail
included,

(2) No provision for individual differences, Printed or
duplicated materials cannot be suited to the abilities, interests, or
backgrounds of all members of a student group.

(3) Possible misinterpretation. The extent to which the
printed word conveys the intended idea depends upon the clarity and
comparability of the meanings which writer and reader attach to the
terms used.

(4) Nonstandard learning outcomes., The amount of learn-
ing derived from printed material is & function of reading speed and
comprehension, Differences in these skills within a student group will
result in differing amounts of learning «o well as {in different comple-
tion times for any reading or study assigmment,

e. Selection Criteria, Priuted or duplicated materials
selected or produced to support instruction must:

(1) Emphasize content which relates to and is consistent
with the training objective.

(2) Be free of bias arnd ambiguity.

(3) Be presented in an interesting and readable form,

(4) 1Include, where applicable, aids to the reader in the
form of indexes, glossaries, references, questions, or study hints,

2. Graphic Aids, These are materials which communicate facts
and idesas through a combination of pictures, drawings, smbols, and
words,

a. Jncidental Graphics,

(1) Definition. The term {ncidental graphics refers to
the use of a chalkboard or easel for printing, iliustrating, or drawing
information during or immediately preceding the presentation of instruce
tion,




(2) Uses.
(a) To outline objectives. The chalkboard or casel

is a convenient medium for emphasizing the objectives and scope of an
{nstructional block,

(b) To introduce technical terms., The devices
of fer an casy and effective means of teaching the spelling, pronuncia-
tion, and definition of technical terminology.

(¢) To provide illustration, The devices provide
a simple and convenient means of illustrating processes, objects, or
ideas by the use of sketches or line drawings.

(d) To record key points. The devices can be used

effectively to record progress and evolution of ideas in problem-
solving and to emphasize the key points in a discussion.

(3) Advantages.
(a) Convenience. Almost all classrooms are equipped

with chalkboards or easels, well-positioned for easy use by the instruc-

tor,
(b) Flexibility. The devices allow freedom in

creating materials on-the-spot and permit quick and easy changes or
rearrangement of materials,
(4) Disadvantages.

(a) Dependence on gkill of the instructor. Although
the devices are easy to use, this characteristic often results in care-
less use and resultant inefficiency in learning.

(b) Possible misinterpretation, The background of
the student determines the interpretation he makes of words, symbols,
and even drawings.

(c) Lenpthy preparation time., Extensive chalkboard
{l1lustrations and listings require a great amount of preparation time,
Care should be taken to insure leungthy boardwork is prepared before each
class begins. The use of other wedia should be considered.

{5) cCriteria, Materials placed on chalkboards or easels

must be:
(@) Appropriate for the instructional objectives,
(b) Neatly and clearly drawn or printed so as to be
clearly visible or readable to all students,
(c) Accompanied by adequate explanation to avoid
misinterpretation,
b. Prepared Graphics,

(1) Definition. Prepaved graphics are printed, embossed,
or photographic materials which conmunicate ideas clearly and forcibly
in condensed form through a cowbination of pictures, drawings, symbols,
and words, They include flat pictures, cwbossograph placards, charts,
maps, graphs, and diagrams,

(2) Uses.

() To introduce topics. Graphies can be used to
introduce new topics in such a way as to capture student attemtion,

(b) To stimulate interest, Well constructed
graphics add interest to a lecture or discussion, and stimulates student
questions,
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(c) To provide illustration, Graphics provide an
effective means of illustrating objects, procedures, or ideas presentad

in lectures or demonstrations,
(d) To effect emphasis, Carefully selectea graphics

focus attention on the critical or important elements in a presentation,
(¢) To summarize topics, Graphics are effective
summarizing devices.

(3) Advantages,
(a) Simplicity. Quantitative data and complex rela-

tionships can be presented simply and clearly by means of graphics,

(b) 1Interest value, Graphics are inherently more
interesting than verbal descriptions or numerical tabulatiomns,

(c) Economy, Graphics are relatively inexpensive
to procure or produce,

(d) Flexibility. Graphics are easily adaptable to
many learning situations,

(4) Disadvantages.

(a) Abstract. Graphics are principally abstract and
symbolic., They therefore require supplementation by other methods or
media,

(b) Llack detail, Graphics must focus on key points
and dispense with detail, 1In some situations this loss of detail may be
critically important.

(c) Two-dimensional, If depth is important to the
learning, graphics may be completely unsuitable.

(d) "Still" problem, Graphics are usually motionless,
If motion is essential to learning, graphics may be inappropriate,

(5) Criteria, Graphics used in ins:ruction must:
(8) Be large enough so that all students can see them

clearly.

(b) Be pleasing in composition and arrangement,

(c) Be accurate snd truthfui,

(d) Be shavp and clear so that all details are easily
distinguishable,

(e) Avoid too much detail or au insufficiency of
detail.

(f) Use color judicisusly,
(g) FEmploy easily identifiabie symbols.
(h) 1Include only essential data,

3. Three-Dimen: fonal (3-D) Aids,
a. Definition. A 3-D aid may be any one of the following:

(1) Cojects. These arxe the real thing, such as equipment,
components, or tocls removed as units from their normal setting,

(2) Models or cutaways. These are recognizable 3-D
representations of real things,

(3) Mockups. These arc imitations of the real thing but
do not necessarily involve similarity of appearance,




b, Uses,

?Tj_ To provide illustration, Instead of merely talking
about an object, or showing a picture or drawing of it, the actual object
or a model is often a more effective illustration.

(2) To teach operation or functioning. The use of equip-
ment, tools, or instruments and processes is often most effectively
taught by using the actual objects, models, cutaways, or mockups.

¢. Advantages,

(1) Realism, Three~dimensional aids give depth and sub-
stance to the item under study and thereby enhance learning.

(2) Simplicity. Nonessential elements of the item can
be omitted or removed from the ald so that basic elements can be more
casily observed,

(3) Adaptability, Models, cutaways, and mockups can
provide interior views of objects ordinarily covered or otherwise invis-
ible, TIn addition, large objects can be reduced in size and small
objects can be enlarged to convenlent size for study and observation,

(4) Emphasis. Color and texture can be added to 3-D aids
to accent or emphasize imporiant parts or features,

d. Disadvantages,

(1) Expensiveness. Models, cutaways, and mockups are
expensive to construct and maintain,

(2) Possible misinterpre-ation, Problems of clarity of
communication, misunderstanding of size, function, or complexity may be
created by 3-D aids. Such misunderstandings are difficult to correct,

(3) Difficult storage. Three-dimensional aids are diffi-
cult to catalog and require a considerable amount of storage space.,

¢, Criteria. Three-dimensfional aids used in instruction must:

(1) Be accurate and true-to-life,

(2) Be large enocugh to be clearly visible to the entire
student group.

(3) Be as simple as possible,

(4) DBe durable,

4. Displays and Exhibits.

a., Definition., A display or exhibit is a colizction of
praphic, photographic, ov 3-D aids grouped and displayed to accomplish
a specific instructional purpose.

b. Uses,
(1> To introduce a subject. A well-designed exhibit or
display is an excellent means of stimulating {nterest and student moti-

vation,

(2) To sumuarize a subject. An exhibit or display can be
an cffective means of providing a sunmary for a specific instructional

block,

N : c. Advauntapes,

- 3\ (1) Intevest value, Well-designed displays and exhibits
i - 1 are {uhereutly more interesting than verbal descriptions,
4 3
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(2) Flexibility. Exhibits and displays lend themselves

to almost any type of content.
d. Disadvantages.

(1) Time consumption., The design and production of
worthwhile exhibits and displays is time consuming.

(2) Space allocation, Adequate space in a desireble loca-
tion must be set aside for the exhibit or display.

(3) Misinterpretation, Students may not know what to
look for in an exhibit or display, and this problem, when added to the
fact that the items have been taken out of their real-life settings,
often results in misunderstandings that are Jdifficult to correct.

(4) Inconvenience, Some things cannot be brought into
the classroom or training area because of size, safety considerations,
or expense,

e, Criteria. An exhibit to be effective must:

(1) Have a single central theme,

(2) Occupy a place of prominence.

(3) Be left up only long encugh to achieve its purpose,

(4) Be attractively arranged, well lighted, and clearly
labelled. ?

H

5. Projected Aids. These are slides, transparencies, filmstrips,
and motion pictures that require a projector and screen for viewing by
the student.

a, Slides, Transparencies, and Filmstrips.

(1) Definition. Slides are single transparent pictures
or drawings that can be projected onto a screen. They are usually made
of photographic film, although sometimes they are etched on glass or
plastic. Transparencies are large slides, usually 7® x 10" or 10" x 10"
in size, TFilmstrips consist of a fixed series of individual slides
placed on a single strip of 35mm film,

(2) Uses.

(a) To introduce. S§lides, transparencies, or film-
strips can be used to present an introduction and overview of a subject
or a process,

(b) To provide illustration., The devices offer a
simple and convenient means of illustrating objects, processes, or ideas.

(c) To summarize, Filmstrips, transparencies, and
slides provide an effective means of summarizing and reviewing content
previously taught by other means,

(3) Advantages.

(a) Convenience, Slides, transparencies, and film-
strips can picture objects, events, and ideas that are far away in time
or space, enlarge difficult to see objects, and stop action.

(b) Centering of attention. A darkened or semi-
darkened room and a brilliant screen focuses the attention of the stu-
dents on the instructional materials,

(c) Realism, Actual photographs lend realism to
instruction only slightly less effectively than first-hand experience.
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(d) Instructor-paced. With slides, transparencies,
and filmstrips the illustration can be left on the screen for any
length of time for study and discussion.

(e) Tase of operation. Projection equipment for
slides, transparencics, and filmstrips is easy to operate,

(f) FEconomy, Films, transparencies, and {ilm=-
strips are reasonable in cost to purchase or produce,

(1) Ease of storage. Visuals of this type occupy
little storage space and arve easily cataloged,

(h) TFlexibility. Projected visuals are suited for
color as well as black and white and they can be used in a variety of
learning situations.

(4) Disadvantages,

(a) Fixed or preplanned sequence, Sometimes the
sct soquence o a tilmstrip or the preplanned sequence of a series of
slides is inappropriate. 1In the case of the filmstrips, it is impossible
to change the ovder of frames,

(LY  Equipwment requivemeut., Equipment in good repair
may not always be readily available and sometimes the equipment breaks

down,

(¢} lack of wmotion, A still medium cannot portray
motion effectively., TIf wotion is essential, the slides, transparency, or
tilmstrip may be inadequate,

(5) Criteria. Slides, transparencies, or filmstrips used
in instruction must:

(a) TFit the training objective,

(b)  Avoid the inclusion of extraneous material,

(¢) BRe well-desipned.

(4 Be accurate and true-to-life.

(¢)  Be accowpanied by appropriate conmentary.

b, Motion Pictures,

(1) Detinition, Metion pictures include black and white,
colovr, silent, or sound 8mm or lowm film divectly photographed or pro-
duced by kinescope vecovding,

(1) Uses,

(@)  To introduce a topic, Motion pictures can effec-
tively be used to present an intvoduction and overview of a subject,

(b)) fo teach difficult-to-present material, Motion
pictures ave an effective means ot explainiong processes not available
for direct observation because of time, distance, or safety, They also
offer a means of preccuting complex materials, of slowing dowm or speed-
ing up processes, and of showinyg applications,

(¢) To summarize a presentation, Motion pictures
can provide an effective means of swmmarizing content presented pre-
viously by other means,

(3) Advantages,

(a) Realism, Motion pictures can bring remote events
{nto the classroom without loss of vealism.

(b) Time savings., Films can substitute for field
trips thereby saving time., The condensed nature of a film production
also results in time saviungs,
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(c) Teaching effectiveness. The use of sound and
motion increases interest, focuses attention on critical elements and
enhances learning,

(4) Disadvantages.

(a) Student passiveness, With motion pictures stu-
dents play a passive role, Because of darkened room, note taking is
kept to a minimum,

(b) Require mechanical aid. Motion picture projec-
tors, while not difficult to operate, are not always available and they
are subject to mechanical or electrical failure,

(c) Require supplemental methods, Students must
be carefully prepared for film viewing and some sort of followup is
needed to insure learning,

(d) Open to misinterpretation. Students view
films in the light of their own experiences., If provisions are not
made for followup, misunderstanding may be the result,

(5) Criteria, Motion pictures used for instruction must:

(a) Fit the specific iunstructional purpose,

(b) Be preceded by specific preparation for viewing

the film,
(c) Be followed by appropriate learning activities,
(d) Be curreant,

0. Auditory Aids.
a, Definition., Auditory aids include disk and tape record-
ing and their associated equipment.,
b, \Uses.

(1) To improve speech. Tape recorders can be used to
vrecord, evaluate, and improve speech habits, diction, voice, iuntonation,
enunciation, and general speech patterns,

(2) To give foreign language instruction, Tape recorders
and vecovdings are an effective weans of building foreign language
speech and listening skills,

(3) To provide change of pace. Recordings camn be used as
a change of pace from one voice to another,

¢. Advautages,

(1) Realism. Actual sounds can be reproduced with suf-
ficient fidelity to foster the development of high lavel discrimination
skills,

(2) Opervational ease, Recoxders ave ecasy to operate,

(3) Inexpousivencss, Tape recovders are relatively inex-
pensive. The reusability of tapes further veduces costs,

(4) Flexibiliey. Tapes can be used in a variety of learn-
ing situations, singly or in cembination with other madia, and by indi=-
viduals as well as groups, Contents of tapes ave casily changad to suit
the instructional objective.
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d. Disadvantages.
(1) Equipment requirement, Since recorders are ns;easary,

they must be in good working order at all times. Equipment bredkdowns,
however, are quite common,

(2) Possible misunderstanding. Particularly when used by
individuals, recordings can easily be misunderstood or misinterpreted,
leading to wrong concepts or the practice of errors.

e, Criteria. Recordings used for instruction must:

(1) Make a definite contribution to the achievement of
the training objective.

(2) Be true-to-life,

C. PROCEDURES

1. Preliminaxy Analysis.

a, Enter on Form IAT 72 (at annex A to this chapter) LP title,
number, number of hours, POI title and number, and recommended instruc-
tional strategy.

b, Copy the performance objective from the POI in the space
provided, Study the performance objective until you have clearly in
mind what it is that the student must be able to do, the conditions
under which he must deo it, and the cirterion of successful performance,
Keep these factors before you as you select your training aids.

¢. Analyze the student group scheduled for this block of
instruction in terms of previous i{nstrvuction, related training and
experience, acquired skills, vocabulary, level of maturity, and instruc-
tion that will follow. Keep these factors in mind when ycu select a
training aid,

d. Consider tne facilities which will be used to conduct
instruction in terms of class size, time available for instrvuction,
room characteristics, and equipment available,

2. Tentative Selcction.
a, Carefully review cach part of the outline of content to
he taught and wmake appropriate eatvies in column 1 of Form IAT 72.
These entries should:
(1) Indicate the purpose and coverage of the introduce

tion,
(2) List the major teaching points in abbreviacted form.
(3) 1Indicate the main poiut/s of the summary of the les-
son,

1See chapter 13 for definition,
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b, For the introduction, teaching points, and summary, if
appropriate, select a "type" aid which will supplement, rather than
supplant, the method or strategy being used, and enter the name of the
type aid {n column 2 of Form IAT 72; e.g., tramspavency, motion picture,
model, handout, ¢tc. Before making your decision, check carefully the
uses, advantages, and disadvantages of each type aid detailed in section

B of this chapter,

3. Survey Available Resources,
a. If a check of local rosvurces reveals that an aid of the

type desired {s available, get the aid and study it with these questions
in mind:

(1) Doos {t wect the objectives?
(2) Does it support the strategy?
(3) 1Is {t curremt aund accurate!
(4) Does i@ avoid extraneous detail?
(5) Is it well-designed?
b. If the answer to cach of these questions is "yes," place
a check mark in column 4 of Form IAT 72 for cach part of the outline for
which a training aid is "on-=hand,"
¢. If the aaswer to any one of the questions is "no," arrange
with Training Atlds Division to up-date or vedesipn the fabricated type
aid,

n

d. 1If no suitable fabricated tvpe aid (s available, consult
with Traiuning Aids Division to determine whetl »r a suitable aid can be
fabricated, Get answevrs to these questiouns:

(1) Caun the teaching point be adequately visualized?

{2) Can the aild be made locally?

(3) 1s sufiffciont leadtime availahle for fabricatiom of
the aid?

e, I the answer to each ques {on is "yes " place a check
mark {n colunn & of Porm IAT 72 and prepave 2 vough wketch or sample of
the requived trvaiuning aid,

f. Route one copv of Form IAT 7y, togather ..th one copy of
each existing printed, grapnic, or projected ald  thexr than motion ple-
ture filn or filwmsteip) or che rough drafts ov sketches of afds to be
procured, Jdupiicated, purchased, or fabricated, as follows:

{1) <Chief, Division for cheek of technfcal accurvacy.

{2) Divector, Depavtment for check of adeguacy.

(1) Dirvector, Offt. - of Training Litevature fov determina-
tion of editortdl and dectrinal >rrectuess,

g. Upon veceipt of approved Form IAT 72, prepave a Trainiog
Alds Work Request (DA Form 1357) in triplicate for cach afd to be fabri-
cated and forvard to Chief, waining Aids Division, Allow sufftcient
lesdtime for fabrication of che aid,

h, Requests for Milita v and fedeval publications to be used
as training aidy will he sub {tted through channels normally used fov
vequisitioning (hese publica.lons., DA Porm 17, Requisition for Publica-
tions and Blank Forms, will o used for the requisitioning. Allow sufti-
cient lesdtime for procurement of the aids,

8-11




I T TSP R e
KT et

T X2 i TRy, WD LAY
R A A T

ENIN Y Sma

i. Requests for books or periodicals to be used as training
afds will be submitted through ctannels normally used for requisitioning
these publications. DD Form 1150, Request for Issue or Turn-In, will be
used for the requisitioning. Allow sufficient leadtime for purchase of

the aids,
j. Requests for reproduction of materials to be used as train-

ing aids will be submitted through channels norma'ly used for requesting
duplication. DD Form 844, Requisition for Local Duplicating Service,
will be used for requesting the service. Allow sufficient leadtime for

reproduction of the =id,
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CHAPTER 9

DETERMINING EQUIPMENT REQUIREMENTS
A, INTRODUCTION

1. Purpose. Equipment of several types is required to conduct
training programs designed to develop iob skillas. If instruction is to
be maximally effective, the right type of equipment in the right quanti-
ties must be available vhen required. Equipment is expensive, It also
requires & considerable amount of leadtime for procurement and installe-
tion. Iu addition, plant support (space, power, and enviroumental con-
trol) requirements which arise from the uvse of equipment, require exten-
sive lsadtime. For these reasons, the precise quantity and kind of
equipwment needed to support instruction must be determined well in
advance of the time it is to be used. As a guideline, at the present
time equipment must be determined accurately 3 to 5 years in advance if
usable facilities are tvo be available at the time the instruction
begins., Careful planning, the application of standards, and close coor-
dination between the USASATC&S and HQ, USASA, and between academic ele-
ments and the Office of logistics are essential to the timely and accu-
rate determination of equipment requirements. The purpose cf this chep-
ter is to establish standards and procedures for determining the types
and quantities of equipment required to support training.

2. Categories of Equipment. Several categories of equipment are
used in training. The first type consists of standard classrcom furn{-
ture, such as chairs, desks, tables, and laboratory benches. Standard
training aids equipwment, such as projectors, screens, tape recovders,
chalkboarde, and casels comprise the second category. ‘The third cate-
gory includes specialized training equipment associated with training
in a particular MOS, Typewriters, radio receivers, recorders, test
equipmant, computers, models or mockups of these items, special lavora-
tory benches, and communication, noancoasrunication, ACOUSTINT, or optical
signal aisulators are examyies of equipment in this category. The pres-
ent chapter deals_exclusively with the third category.

B. BASIC DATA REQUIRENENTS

1. Fiva Critical Questions. Before & decision i{s made regarding
the types and quantities of equipment to be procured for training, five
critical questions must be answered,

a. Whet are the adbjectives of the trainiag?
b. Should traiaing on & specific item of equipment or poei-
tion be provided?

9-1
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c. What MOS should receive the training?

d. How many technicians should be trained on the equipment
per year?

e. Where should the training be conducted?

2. Types of Data Needed. To provide adequate answers to the
foregoing questions, certain data must be collected and carefully
analyzed. These data are as follows:

&. Current Equipment. Information regarding equipment cur-
rently authorized and in use is of first priority. Specifically, the
following data must be collected:

(1) By type, equipment installed and in use in operating
units and its location by geographical area and "type unit."

(2) The purpose of the equipment and the type of mission
it is designed to support.

(3) The MOS of parsonnel operating and repairing the

equipment.
(4) The number of positions of each type installed
wor ldwide.

b. Future Equipment. Because equipment required to support
training must be included in the USASA Command Program (Combined
Cryptologic Program (CCP), Combined Intelligence Program (CIP), and
Force Structure Package III Program), the types and quantities of needed
equipment muat be determined 5 years in advance of the date of use.
This means that forecasts of equipment must be cobtained. These projec-
tions must include the following jaiormation:

(1) Equipment by cype and its locaiion by geographical
arza and “type unit."

(2) The purpose of the equipment and the type of mission
it is designed to support.

(3) The MOS which will operate and vepair the equipment.

(4) The number of positions to be installed and manned.

c. Availability of Equipment. For planning purposes it is
essential that information be obtained pertaining rto the availability of
current and future equipment and positions for trainiung. These data,
however, should not be a limiting factor to planning inatruction until
it 1s determined that what is currently avatilable, or programmed to be
available at the time the instruction {5 to begin, cannot be changed to
conform with the amount needed for opticwmm instructiom,

d. Equipwent Coats. Some items of highly complex equipwent
are so expensive that training positions &t the School cannot be justi-
fied. This {s particularly true in cases where a relatively swall num-
ber of students 18 to be traived. Section D of this chapter eatab-
lishes cost-pev-student limits for equipment positions. To apply these
standards, inferwation pertaining te cyuipment costs must be obtained,

e. afudant Taput. To apply the cost-per-student standards
referved to in ivea d shove requives accurats forecasts of student
{nput to spacifics coyrses. In addition, the number of {tems of equip-
ment or positicus ve mired to conduct training {e in part & function of
the number f studenra to be trained concurrently. Thersfore, planning
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for equipment procurement must be based upon reasonably accurate student
input forecasts up to 5 years in advance. Specifically, the following
{nformation is required annually for planning purposes:

(1) By quarters, the number of graduates required in each
MOS.

(2) The number of students to be assigned to each class,

(3) The number of classes that will be in session con-

currently.

3. Sources of Data. Some of the data required to determine
equipment requirements is available locally; however, much important
basic information must be obtained from other sources. This means that
effective internal coordination and 1iaison with higher headquarters
and other agencies must be established. The sources of these data are

as follows:
a. Current Equipment Allocations and Usage.
(1) Headquarters, USASA: DCSLOG.
(2) Headquarters, USASATC&S: Office of Logistics.
(3) Job snalysis schedules produced by USASA Command Job
Analysis Teams,
b. Puture Equipment.
(1) Headquarters, USASA: Combat Developments Activity
(CDA), DCSLOG, and DCSFOR.
(2) VUSASA Materiel Support Command (USASAMSC).
(3) National Security Agency (NSA).
(4) Headquarters, USASATC&S: Office of Training Litera-

ture.
¢. Bquipment Availability and Costs.
(1) Readquarters, USASA: DCSLOG.
(2) Headquarters, USASATC&S: Office of logietics,
d. Student Input.
(1) Headquarters, USASA: DCSPER and DCSFOR.
(2) Headquarters, USASATC&S: Office of Plans and Pro-

grams.

(3) ‘Yeadquarters, USASATCSS: Scheduling Branch, Office
of Academic Operatiomns.

(b) Headquarters, USASATCS&S: Office of Personnel and
Administration.

C. SELECTING TRAINING EQUIPMENT

1. Primary Factors to Comsider. Once a decision has been made
to conduct training locally on specific equipme . or positions, the
types and quantities of equipment required wust be determined. Several
factors must be weighed carefully before Position Deployment Schedules
&re changed and raquisitions for equipment are submitted. The following
factors, therefore, must be considered,

a. JIraining Oblectives. The fundamenta: consideration in the
selection of equipment {s the objective of the training. where the
cbjective of cthe instruction {s to teach nomenclature or simple identifi-
cation, no actual equipment may be required; a tvaining aid may suffice.
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However, if the objective is to develop operator, maintenance, or repair
skills, equipment of some type will be required. Training equipment may
be installed in two types of configurations depending upon the objectives
of the training.

(1) Field configuration. In cases where job performances
muyst be developed under conditions identical to the field enviromment,
actual equipment, in the configuration used in field units, must be used
for training. For example, if a technician must be able to operate
equipment in the limited space of an Armored Personnel Carrier (APC), a
fully equipped APC must be available for training.

(2) Training configurations.

(a) Expanded configuration. Training {s very often
facilitated when & field configuration {s installed in a manner which
permits either easier access to components or simultaneous treining of
several students. In this case, field configurations are modified and
components may be disarrayed for easy observation, access, examination,
etc,

(b) Fragmented configuration. Where training is
given only on the main compounents of a field configuration, a training
position may consist of the mejor components, complete with intercon-
necting cables, but without ancillary equipment such as antennas and
generators. .

(3) Teaching Systems equipment. This is equipment used

to present instructional material to the student; {.e.,, it {s not used
as & training aid. Examples of this type of equipment are simulators,
EDEX teaching system, simplex, and closed-circuit television.

b. Instructional Strategy. The instructional strategy used
to achieve the training objective has a direct bearing on the types and
amounts of equipment needed. Different {nstructional strategies may
require different types of equipment. But, regardless of which strategy
is used, the basic purpose of the equipment is to support the objectives.
Equipment that is too simple or too sophisticated will not support the
instruction. Individual performance may require more equipment than
team performance. Both performance strategies require more equipment
than the demonstration method.

c¢. Student Population. The number of students in a class and
the number of classes taught concurrently determine, in part, the number
of pleces of equipment required to support the instruction., The
Detailed Schedule of Classes provides the studemt input data needed to
determine the amount of equipment required.

2. Limiting Factors. Section Cl identifies the basic considera-
tions used in determining the type and quantity of training equipment
required. Staendards based exclusively on these factors would result in
an ideal training situation. Unfortunately, compromises may often be
necessary because of certain limiting factors. These factors are as
follows:
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a. TIraining Area and Facilitiea. Limitations on the type and
quantity of equipment are vften imposed by shortfalls in providing
space, power, and air-conditioning requirements, These shortfalls
result from inadequate leadtime and lack of funds., These factors may
restrict equipment in terms of kind, number, and configurations.

b. Safety Requiremente. Special consideration must often be
given to safety requirements in determining both the kind of equipment,
the number of positions, and their physical layout or arrangement.

These factors are often crucial in determining student-equipment ratios.

c. Security Requirements. Classified equipment requires spe-
cial handling and security precautions. There are limits imposed on the
location of such equipment; that is, classified equipment that must be
installed in secure areas.

d. Availability. Often there are limits on the mumber of
items of equipment available., Sometimes, requirements of operating units
must be met before equipment positions can be made available for train-
ing. This dictates higher-than-desirable student-equipment ratios, extra
training shifts (night classes), changes in scheduling, rotation of stu-
dents, simulation of equipment by the use of models and mockups, or the
use of older models of the equipment.

e, Costs. The investment in equipment represents a very
large part of the total trairing budget. Ae noted earlier, some items
of equipment areé so expensive that procurement of positions in the num-
ber indicated by the standards may be impossible to justify. It may
sometimes be necessary to settle for fewer pieces of equipment than the
ideal student-equipment ratio would normally indicate in order to keep
costs at a reasonable level,.

D. STANDARDS FOR DETERMINING
TRAINING EQUIPMENT REQUIREMENTS

1. Knockout Standards, There are four factors which will deter-
mine whether or not training will be conducted on an item of equipment
at the School. These are cost-per-student, universality of equipment
allocations, student input, and equipment utilization. If any of these
factors is below the standard, training on the equipment muat be con-
ducted elsewhere.

&. Cost per Student. Because the cost of equipment may
exceed an amount which can be justified, maximum cost standards must be
established and applicd. This means that when costs exceed the maxi-
oum, training on the equipment will ordinarily be conducted at a loca-
tion other than the School (by the manufacturer, at NSA, or at the
operating unit on the job), unless the local conduct of such training is
directed by higher headquarters., The cost-per-student index has been
selected because the procurement of expemsive equipment may be Justified
by the number of students to be trained annually. As an interiw standaxd,
8 maxioum cost per student is established at $5,000. This index is
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computed by dividing the actual cost of the equipment or position, or
the cost of fabricating a model, mockup, or simulator, by the annual
student input to courses in which the training equipment will be used.

b. Universality of Eguipment Allocations. It would be
extravagant in terms of both time and equiiment costs to train all per-
sonnel of a specific MOS to opeirate, main: .in, or repair sophisticated
or costly equipment that is uanique to a perticular unit or location.
For this reason, an arbitrary cutoff of 30 percent is hereby established
as an interim standard to be applied in determining whether a specific
item of equipment is to be procured for School training. This means
that for the MOS concerned, at least 30 percent of the units to which
the man might be assigned must have the equipment installed. A smaller
percentage will indicate that the training must be conducted by the
manufacturer, at NSA, or on the job at the unit.

c. Student Input. Because student input {s a function of
equipment cost per student, and because even relatively low equipment
costs cannot be justified for small trainee groups, standards based on
student input alone must be set. Therefore, a minimm of 50 students
per year is hereby established as an interim standard to be applied in
determining whether highly specialized equipment should be procured,

d. Equipment Utilization, Training equipment may meet the
standards pertaining to cost per student, unit allocation, and student
input and still represent an unjustifiable cost because of extremely
limited instructional utilization. Therefore, as an interim standard,
equipment procured for training must have a predicted annual average
utilization of 80 man-hours per student enrolled in courses using the
equipment for instructional purposes.

2, Selection Standards. Once it has been determined that train-
ing on a specific item of equipment at the School can be justified, the
next consideration is to determine types of equipment required. As
noted earlier, training effectiveness must be achieved. This can be
attained only by selecting equipment which complements the training
objectives and the instructional strategy. The following general stand-
ards should be used in selecting equipment:

a. Appropriate for the learning Activity. The equipment
used for training must be appropriate for the particular learning
activity. For example, if the objective of the learning activity is to
build skill in operating a piece of equipment, the actual equipment,
rather than a model or wockup should be used.

b. Complements Other learning Resources. The equipment must
couplement rather than duplicate other learning resources, For example,
& wockup of an equipment position should not be fabricated if opera-
tional or training positione are available in sufficient numbers to meet
requirements,

c. Currently in Use in the Fileld. Equipment currently in use
in the field units must be selected. With few exceptions, equipment and
positions which are no longer used in operating units should not be used
for training. The oxceptions include cases where only minor modifica-
tions have been made to equipment which would not pose problews of trans-
fer of training.
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d. Realistic. If simplified equipment, simulators, mockups,
or models are used, they must be realistic. For example, if a wockup
of & plece of complex and expensive equipment is used, the layout and
configuration of the mockup, control panels, and the like must be exact
representations of the real item,

e. Essential to Training. Only that equipment which is
essential to the conduct of proper training, and only in the amounts
required to handle the student input efficiently, should be procured.
In cases where a model or mockup will do the training job, and the
cost 18 less than that of the actual equipment (both for fabricatiom
and maintenance), the substitute should be used.

3. Quantity Standards (student-equipment ratios). The number of
items of equipment required to conduct training efficiently can be sub-
stantially reduced by the rotation of groups sand classes and by careful
scheduling of classes. For this reason, the standards established in
the subparagraphs that follow are maximums.

a. lecture/Demonstration, For a lecture or demonstration
involving only equipment recognition, nomenclature, and technical char-
acteristics, one item of equipment or position to be described or dem-
onstrated per class in session concurrently is the maximm. (Note: the
possibility of using some type of training aid should be carefully
studied before the actual equipment or a mockup ia requisitioned.)

b. Demonstration. For demonstration of the operation of
equipment, one item of the equipment or one position per class in ses-
sion concurrently is the maximum,

c. Individual Performance. For performance of individual
skills, one item of equipment or one position per student receiving
instruction concurrently is the maximum,

d. Team Performance. For performance of team skills, one
itew of equipment or position per team receiving the instructiom con-
currently is the maximum,

~ E. PROCEDURES

1. Current Requirements. For MOS which have been job analyzed,

the following procedures will be used.
a. Types of Rquipment Required.
(1) Chief, Evaluation Unit will apply the standards

found in section C, paragraph 1 to determine the specific equipment or
positions on which instructfon will be provided at the USASATCES.
These reguirements will be reflected in the Performance Objective Work-
cards forwarded to the responsible academic elements following the com-
pletion of job analysis and the selection and writing of performance
objectives,




.

pi ]

T e e e R

oo it sri dr, . A "
OB AR AR oM S by ot ot £ b Mo Bty S g i, o ko .
B s LA e A S v L e O Pl R

G Y S e iortang ety <
Rt LA e

R T e R . ..
iy T T A e e g

(2) Upon receipt of the Performance Objective Workcards,
the responsible academic element will select and sequence course con-
tent (chapter 6) and select instructional strategies and training aids
(chapters 7 and 8).

(3) Next, the responsible academic element will check
the Performance Objective Workcards to determine exactly what type of
equipment is to be used in training.

(4) Then, the objectives, strategy, and equipment listed
on the Performance Objective Workcard will be matched ag&inst the selec-
tion standards defined in section D, paragraph 2a through e. This anal-
ysis will culminate in the selection of a "type" configuration for the
equipment. (See section C, paragraph la.)

(5) The responsible academic element will then submit a
request to Director of Logistics for acquisition and installation of
the equipment. This request must include all the information available
on the need for equipment so that the Director of logistics can justify
the new requirement to Headquarters, USASA.

(6) Upon receipt of the request, the following actions
will be taken by the Director of logistics.

(a) Review the requirement to insure that the
request {8 loglcally presented and complete,

(b) Conduct a technical review of the configurations
requested to insure that they will meet the {nstruccion mission require-
ment and that they are technically feasible.

(c) Review the equipment list to insure that it is
complete and correct. Convert equipment list into a programmed bill of
material (BOM). A BOM is devised:

1. By a project officer in DCSLOG, HQ, USASA.

2. By a change to a current ASA BOM: proposed
by instructional element and processed by Director of Logistics,
USASATCAS .

3. By making a new BOM based on proposal of an
instructional element an' orocessed by Director of lLogistics, USASATCSS.

(d) Assign a position/facility designation, if appli-
cable.

(e) Prepare an Installatfon Bulletin for the proposed
configuration, if applicable,

(f) Prepare a command letter to HQ, USASA requesting
changes to Position Deployment Schedule, BOM, and TA 32-1. An Installa-
tion Bulletin will also be requested, L{f applicable,

(g) Subsequent to the receipt of approval from HQ,
USASA, the Director of logistics will provide sppropriate instructions
through the Director of Instruction and department directors to chief
instructional divisions, for requisitioning of equipment.

b. Quautity of Equipment. To determine the quantity of equip-
ment required to support a course of instruction, a detailed analysis of
the POI and its component lesson plans must be made. A sample analysis
is attached as annex A, p 9-11, The procedure is as follows:
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(1) In sequence, identify each lesson plan and criterion
test raquiring equipment and enter the lesson plan or test number in
column 1 of aannex A,

(2) Enter the time allocation for each lesson plan and
test euntry in column 2 of annex A,

(3) In column 3, enter the instructional strategy,
including criterion tests, involving the use of equipment.

(4) Using the standards defined in section D2 above,
enter in column 4 the number of items (or positions) and the military
designations of each item of equipment required,

(5) From the Detailed Schedule of Classes determine the
number of classes that will be in session concurrently.

(6) Using these data and the analysis found at annex A,
determine the total number of items cof equipment of each type required.
With complex course schedules, the use of equipment and space must be
programmed graphically to simplify the process of determining the num-
ber of items or positions required. Amnex B provides a sample graphic
program. Annex C shows how the total equipment requirements are com-
puted for MOS 000 under the conditions defined in annexes A and B,

¢. Compromises, Sometimes {t will be impoasible to achieve
the ideal in terms of type of equipment, configuration, or quantity.
Lack of space, power, or other facilities and unprogrammed increases in
student input may dictate an arrangement which is not the ideal. 1In
such instances, the director, responsible academic department will iden-
tify all alternatives, such as increased student/equipment ratios, shift
scheduling, rotation of students, or use of mockups, and select ths most
advantageous alternative.

2. Future Requirements.

a&. Director, Office of Training Literature will establish and
maintain liaison with NSA, HQ, USASA Combat Developwents Agency, DCSLOG,
DCSFOR, and the USASA Materiel Support Comnand to obtain forecests relat-
ing to equipment changes. Quarterly reports will be forwarded to the
Asgistant Commandant with {nformation copies to Chief, Evaluation Unit,
Technical Consultant, Director of Instruction, and the Director of Logis-
tics. These reports will describe projected changes in equipment and
their possidble impact on MOS producing courses, The factors described
in section C, paragraphs 2b, c, and d apply.

b, Director of logistice will also maintain liaison with
DCSLOG, HQ, USASA to obtain equipment forecasts and submit reports as
required to the Assistant Commandant with information copies to Director,
Office of Plane and Programs, Director, Office of Training Literature,
Chief, Evaluation Uait, Technical Comsultant, aud the Director of
Iastruction,

c. Annually, during the month of September, Director Office
of Plans and Programs will obtain frow DCSPERS and DCSPOR, HQ, USASA
forecasts of student inpute for each NOS course for the succaeding
S-year period. These forecasts will be forwarded through the Assistant
Commandant to Chief, Evaluation Uuit, the Director of Instruction, and
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each department director. At this time, a Detailed Schedule of Classes
for the next fiscal year will be developed, published, and distributed

by the Office of Academic Affairs.

3. Bffecting Changes to Position Schedules.
a, Within 10 days of receipt of the USASA Position Deployment

Schedules (received from HQ, USASA 3 to 6 months pricr to each new fis-
cal year), the Director of Logistics will forward copies of the Position
Deployment Schedules to the Director of Instruction and department

directors.

?. Within 10 days of receipt of the new Position Deployment
Schedules or changes thereto, tha Director of logistics will forward
programmed requirementa apread sheets to the divisions concerned,

c¢. Within 10 days of receipt of the requirementa spread sheet
the Division Chief will:

(1) Submit requests for new equipment required during
thd present fiscal year, within the limits of funds available. 1If
funds are not available, unfinanced requirements will be reported to
the Comptroller, through the Diractor of Logistics.

(2) Report equipment rendered excess as a result of
reduction in programmed requirements, in accordance with section B of
this chapter.

d. The Director of logistics will take action to obtain auth-
orization for additional equipment required due to increases in the
position schaedules.

e. Department Directors will review their areas of responsi-
bility to insur2 that the current Position Deployment Schedule {s ade-
quate to accomplish their assigned inatractional mission.

f. Budget planning for new fiscal years must include funds
for new equipment required by the Position Deployment Schedules for
that period. Bills of materiala of equipment and components contained
in the positions and facilities are publiashed by HQ, USASA. Copies
are cbtainable from the Dirvector of Logisatics.
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SANPLE AMALYSIS
. Sequentisl Ligting of Equipmen {raments Pey Class
" .:_
B
1 Tima Tastructional
-5 st No, Allocation _Strategy Requirements
1 3 3 4
EA 0001 3 L One 10-man classroom.
EA 0103 7 _ P Y) One 10-man claasroon
and 1 ea AN/G3Q-88,
AN/GSQ-77, and
w/m'99.
EQ 0104 28 ' by One room adequate to
inetall 3 ea AN/GSQ-88,
3 ea AN/GSQ-77, snd
2 ea AN/MSC-99. (Sea
note 1.)
b EA 0109 7 : GPE Uses EA 0104 equipment,
BA 0111 % w Ons 10-gan classroowm and
' 1 mockup ea of concrol
bl panels for tactical posi-
tions ABC-13, DEFG4, and
MMR-37,
EA 0113 16 LD One 10-man classroom and
i 1 @8 AT-904, AT-903, and
_‘ Skw Gen.
y EA 0123 70 43 Required fld tog on 2 ea
n. ABC-13, 2 ea DEFG-4, and
s i ea NR~37. (See uote 2.}
.
EA 0125 14 PR Demo equipment used in
phases 2 and 5 respec-
tively on each moraing .
of phase 8A.
CT 5000 ? Test Oas 10-man classroom,
EA 0126 3 | ¢ 3 Coe aa ABC-13, DENG-4, and
ME-37 classroom,
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Annex A (cont)

Note 1: In LP EA 0104, ths AN/GSQ-88 is required for 50 per
cent of the instruction; the AN/GSQ-77 is needed for
33 per cent of the instruction; «nd the AN/MSC-99 is
required for 17 per cent of the instruction, These
figures are estimates of the time needed to complete
each PE, If this equipment were taught in separate
phases, the requirement would increase to 5 each.
The determinstion of whether groups of equipment may
be taught together depends on whether a particular
sequence of instruction for the itema applies.

Note 2: The three mobile positions used in the Field Problem
are used in conjunction with each other. 1Two men
operate each position; therefore, five positions are
required. During the 70-hour PE the students will
operate all of the positions by rotationm.
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Annex B

AHPLE GRAPHIC PROGEAM

GrAsS STARTS 3 JAN 164
CLASS S1ZE: 10 STUDZNTS

CLASS LEIGTH: 6 WEBKS
CLASS INPUT CYCIE: EACH WEEX ONE 10-llall CLASS

WREK
1 2 3 & 5 & 7 8 ¢ 10 11 12 15 14 15 16 17 16 13 20 21
- o

1 room & equip- 2

ment adequata to ifage
acall 3 ea AR/CHE: i

3 ea AN/GS(TT & 2 cd Yoo
ANNMIC~99. S

1 e 10-man
clasaroon.

1« We-ran clesstoos ot 1 ee
ANFGSQES, ANfGSOTE, AN/MNCSY

Lo 10-man classr: M ond an AT-$34
| AT=-50%  anu 554 fean.

, b 10-man claderose an . meskop ew af
control paucls fou tauwtival roaifoas
ABCLY, DRFCS amd 1oAY

W T oww ABCEY. 3 oea LEIGS

'y
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Annex C

7OTAL EQUIPMENT REQUIREMENTS FOR INSTRUCTION OF
M0S 000

ASSUMING THE STATEMENTS IN ANNEX B TO BE CORRECT

Line Item Number Equipment
N/A 10-man classroom
N/A 10-man equip lab
0%%001 AN/GSQ-88
0*%x002 AN/GSQ-77
0%%003 AN/MSC-99
0%*004 AT 904, antenna
0*%005 AT 503, antenna
0%k006 1.5 kw gen
N/A Mock control panels
ABC~13
DEFG-4
MMR-37
N/A Conplete mobile positions
ABC-13
DEFG-4
WR-37
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CHAPTER 10
DETERMINING INSTRUCTOR REQUIREMENTS
A. INTRODUCTION

1, General, At this point in the development of an instruc-
tional system, the training objectives have been translated into per-
formance terms, a criterion measure has been prepared, course content
has been selected, a tentative course sequence has been developed,
tentative time allocations have been set for each instructional block,
and an instructional strategy has been chosen. All of the foregoing
steps provide data which must be carefully weighed in determining the
number, kind, and skills of instructors required to conduct the course.

2, Phases in the Development of Standards. If instruction is
to be conducted with optimm effectiveness, efficiency, and economy,
scientific standards based on data derived from experimental studies
wust be applied in determining instructor requirements. However,
scientific standards cannot be established overnight, A start must be
made somewhere., For this reason, instructor standards are developed in
three phases:

a. Judgmental Phase. The initial determination of instructor
requirements is established largely by the application of judgment, and
supplemented by local experience and review of standards used in similar
training situations.

b. Experimental Phase, Once judgmental standards have been
established end put into effect in a course of instruction, experimental
standsrds, based on observation and experience with the standards, are
applied. That is, the judgmental standards are modified as a result of
local experience with the standards.

c. Scientific Phase, Lastly, experimental standards are sub-
Jected to rigorous and carefully controlled tryout. Analysis of the
data resulting from controlled experimentation produces scientific
standards for use in determining instructor requiremaunts,

B. INSTRUCTOR SKILLS

1. Bases for Selection. The content of a specific block of fnstrue-
tion and the instructional strategy chosen dictate the type of imstructor
required to handle the block., Although all {nstructors have been exposed
to imstructor training, their previous technical experiemce, their plat-
form experience in terms of amount and kind, their instructional skills,
and their prefer:nces for certain methods of instruction vary conseider-
ably. The objective in assigning instructor responsibility in a speci-~
fic contunt area i{s to select the best qualified man in terms of possess-
ing both the technical competency and the iastructional skills required
to uge the optimum stravegy.
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2, Instructor Capabilities. Different instructional strategies
make varying demands on the instructor. Regardless of which strategy
is used, the basic requirement is knowledge of the subject matter. An
instructor cannot teach what he does not know, In addition to this pri-
mary consideration, there are instructor skills and abilities which are
critical to the successful application of any strategy. These critical
skills and abilities and related strategies are identified below:

a8. Lecture Method. The instructor must be able to:
{1) Organize subject matter for effective oral presenta-

tion.

(2) Speak clearly, forcefully, and effectively.

(3) Stimulate interest and enthusiasm, and “sell" the
importance of his subject,

(4) vary his presentation, in terms of vocabulary,
sentence structure, and {llustrations, to fit his audience,.

(5) Select wisely and use skillfully a variety of train-
ing aide.

(6) Check the adequacy of his presentation through the
effective use of on-the-spot techniques; e.g., questioning.

b. Conference Method., The instructor must be able to:

(1) Speak clearly, effectively, and informally.

(2) Stimulate student interest and participation,

(3) Msintain an informal atmosphere.

(4) Provide the guidance required to keep the group con-
tinuoualy aware of desired teaching pofnts and instructional objectives.

(5) Keep the group aware of how well it is meeting its

goals,

(6) Summarize discussion points quickly and clearly,

¢. Demonstration Method. The imstructor must be sble to:

(1) Organize his demorstration to effect the most effi-
cient learniung.

(2) Use tools, equipment, and aids skillfully.

(3) Speak clearly, forcefully, and effectively.

(4) Adjust his commentary to the group.

(5) Disgnose group difficulties and provide immediate
remedial measures.

d. Performance Method. 1In addition to the skille defined in
paragraph c, above, the instructor must be able to:

(1) Diagnose individual student learning difficulties.

(2) PFunction effectively as a tuter.

e. Programmed Instruction. The {nstructor must be able to:

(1) Diagnose individual student learning difficulties.

(2) Conduct tutorial-type remedial instruction.

(3) Notivate, counsel, snd guide each student,

(4) Determine the appropriate pace to be waintained by
each student,

f. Other Strategies,

(1) To function effectively as an instructor using a com-
bination of metheds, or in teax learning, the instructor must be able
to perform all of the functions defined in subparagrepis a. through e.
sbove,
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(2) For team teaching, the skills required will vary
with the position the instructor occupies on the team, the grouping
arrangement, and the strategy involved, The team leader must be able
to perform all of the functions identified in paragraphs &. through e,
above. A team member, however, is not required to have the full range
of instructional skills,

C. STANDARDS

1. Preliminary Considerations. In addition to data pertaining
to the course of instruction referred to in section A, para 1 above,
the determination of imstructor requirements must be based upon equi-
table instructor workloads, reasonable student-instructor ratios, and
realistic platform-to-preparation time ratios,

2. Interim Standards. Until such time as experimental and sci-

entific standards can be developed, the standards described below and
as specified in annex A will be applied,

a. Maximum Number of Platform Hours. A reasonable workload
is essential to effective instruction, Although it may be passible to
gchedule an instructor for eight consecutive hours of instruction, the
quality of his instruction is likely to deteriorate considerably as the
day progresses. In addition, to be effective, instructors must be well
prepared and rehearsed. Time must be allotted for preparation and
rehearsel, For thege reasons, ingstructor workload during a specific day
and during a specific week must be limited. Since certain types of
instruction are more demanding in terms of both lesson preparation and
the conduct of the lesson, different maximums must be set for each
instructional strategy. Interim standards, in terms of maximma, are
defined in columns 2 and 3, anmex A,

b. Ratios of Platform-to-Preparation Time. Different
instructional strategies require varying amounts of preparation time,
It should also be evident that the original preparation for an inatruc-
tional unit requires considerably more time than preparation for subse-
quent repetitions of the same lesson. The complexity of content, the
availability of reference materials, and the amount of research required
are varisbles which may necessitate . great deal more preparation time,
For this reason, the interim stancards for the platform-to-preparation
time ratios, defined in columns 4 and 5, annex A, are ststed as
minimuns for initial preparation and as maximums for succeeding or
repeated presentations given by the same instructor,

c¢. Instructor-to-Student Ratios. The number of students that
can be handled adequately by ore instructor is mainly a function of the
strategy employed. At times, however, the content, particularly that
which deals primarily with the development of manipulative skills, dic-
tages larger instructor-to-student ratios. For this reason, the i{nterim
standarde for {nstructor-student ratios, defined in column 7, annex A,
are maxigms. In short, limitations of content, room size, equipwment,
and the like may require smaller aumbers of students per instructor than
the indicaced ratios.
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D. PROCEDURES

1. Determining the Humber of Instructors Required.
a. Introduction. The number of instructors required to con-

duct & course of instruction is the product of:

(1) The number of pregram of instruction (POI) hours of
each "type" instruction,

{(2) The "instructor factor" for each "type" instruction,

(3) The "platform/preparation factor.”

(4) The number of classes taught per year.

(5) An additional allowance of 10 percent for super-
vision, 11 percent leave and sick, and 4 percent commander's time.
The procedures for performing these calculations are defined in
ASATC&S Reg No. 616-2. All calculations are entered on IAT Form 178
(annex C).

b. Instructer Factor., This factor represents the average
number of instructor man-hours required to teach each scheduled academic
POI hour, in each method of instruction, The actual POI teaching hours
are separated according to the instructional methods as specified in
the course POI. A determination of the average number of instructor
man-hours required for each scheduled POI hour in each method of
instruction is made (amnex B). The following items must be considered
for each instructional method when determining the instructor factor:

(1) The number of students in a class.

(2) The number of student positions avajilable in the
classroom or training area (including both seating and equipment posi-
tions).

(3) The physical layout of the training area.

(4) Safety requirements.

(5) Course content, particularly that which deals pri-
marily with development of manipulative skills.

(6) Aay other special or limiting factors.

c. Platform Preparation Factor. This factor represents a
relationship between the number of hours an {nstructoy can teach a
spacific cou-se of instiuction per day and the total number of zeaching
hours available per day. If it is determinad thet dus to the cowplexity
of the {inatructional material an instructor can teach only two hours per
day and there are eight hours available in the ochool day, the platform
factor is 8 divided by 2, or 4.0, The following items must be consid~
ered in determining the platform!prepatation factor:

(1) Complexity of the materis] to be presented,
{(2) The availlability of matevials,
(3) The amcunt of research required.

2. Detexmining the Tvypes of Insirurtors Required. The iunstruce
tional skills raquired to conduct a specific instructional block are
implicit in the content to be presented and in the strategy selacted to
teach it. The ateps in determining the type of imstructor required ace
as follows:
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a. Check the POI1 to determine what the recommended primary
instructional strategy is.

b. From the POI, note the technical content to be presented.

c. Compare steps a, and b. against the current list of assigned
instructors, considering their technical knowledge and experience, and
their instructional competencies.

d, Select the best qualified {nstructor and assign him the
responsibility for the block of instruction, Select the second best
qualified instructor as his alternate,

e. If the desired combination of technical background and
instructional competence cannot be obtained:

(1) Go through steps 1.b, through d. with the alternative
strategy noted in the POI.

(2) Submit a request for the assignment of an instructor
who possesses the required qualifications when the missing element is
technical competence,

(3) Arrange to have the best qualified instructor receive
special training from Instructional Methods Diviaion i{f the miseing skill
i2 {nstructional,

3. Datermining Instructor Grade Authorizations. The grade structure
for enlisted instructors can be ascertained from section VII, AR 611-201,

ses Chapter 12
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CHAPTER 11

SETTING COURSE PREREQUISITES
A, INTRODUCTION

1. Definition. Prerequisites are the minimum qualifications which
a man must have prior to enrollment in a course of instruction, Pre-
requisites represent a prediction of the aptitudes, knowledge, skills,
and experience required for successful course completion., Prerequisites
may be general or special. General prerequisites are applicable to all
courses of ‘instruction and are required of all enrollees in addition to
the general prerequisites.

2, Authority. The Commanding General, USASA is responsible for
setting course prerequisites for ASA military occupational specialties,
These prerequisites are established in accordance with DA, NSA, and
USCONARC standards, and are promulgated in Army regulations and DA Pam-
phlet 350-10 by The Adjutant General who insures compliance with mini-
mm Army standards,

3. Uses of Prerequisites.

a, Administrative, The primary reason for establishing pre-
requisites 1s to insure that the right man are selected for a training
program., That {5, prerequisites are set 8o as to increase the chances
of satisfactory course completion by personnel selected for training,
Therefore, prerequisites are used to establish and apply screening and
selection instruments and procedures for assigning personnel to training
programs, Specifically, prerequisites are used in the screening and
selection process as follows:

(1) Selecting/developing aptitude teats, The selection
or development of appropriate aptitude teats {s reliant on the accurate
identification and precise definition of those aptitudes which are
required for successful completion of the course. For example, if digi-
tal dexterity is {dentified as a prerequisite for training as an elec-
tranice equipment repairman, those responaible for screening and assign~
ing persounnel to repair courses must select (or devise) and administer
a test of digital dexterity.

(2) Screening spplications/records. A list of prerequi-
sites {s essential in the conduct of the preliminary screening of appli-
cations for couree enrollwment and for the screening of records to detep-
uine persounel to be assigned to a course of instruction. Unsuitable
personnal can be easily and quickly eliminated from coonsideration {f a
well-conceived list of prerequisites is available.
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(3) Interviewing applicants/nominess, If the personal
interview is used as a part of the screening and selection process, a
l1ist of prerequisites can serve as the starting point in collecting data
about course applicants or nominees, Such a listing will insure that
the information required for objective evaluation is obtained and that
areas of particular interest are fully explored by the interviewer,

b. Instructional., Prerequisites can also serve instructional
purposes, Two of the more important uses of prerequisites in instruc-
tion are as follows:

(1) lesson planning, Instructors can advantageously use
prerequisite lists in planning their work and in developing instruc-
tional materials. The aptitudes, abilities, and experience of the stu-
dent input have a direct bearing on the selection of appropriate instruc-
tional strategies and the development of instructional materials. To
plan adequately, the instructor must have accurate information about
the characteristics of the typical student, He needs to know what the
student brings to the training program., A well-written list of pre-
requisites meets this need,

(2) Constructing tests. Student aptitudes and abilities
must be considered in selecting or developing evaluative instruments
and techniques. A knowledge of the prerequisites of a course is essen-
tial to the construction of appropriate achievement tests, particularly
as they relate to the type of test, the instructions to the studemt,
the complexity of sentence structure, and the vocabulary level,

4, JYmportance of Prerequisites.

a. _Preveut Waste of Training Resources. Some years ago,
aptitudes were considered to be special talents which were due exclu-
sively to innate or hereditary differences among people. Today, apti-
tude is more accurately defined as a mixture of inborn potential and
acquired abilities, Regardless of how aptitude is defined, it i{s impor-
tant to remember that different types of work, and the training for that
work, require different combinations of ability and experience, Train-
ing resources will be wasted if the persounsl selected to receive train-
ing do not have the required aptitudes. To be effective and eificient,
training must be provided only to students who have been carefully
screened aud selected for suitability. However, before screening and
selection procedures can be applied, the selection requiremente and
the prerequisites of the training preogram must be identified and
described with precision. Successful establistment of realistic and
adequate prerequisites prevents the waste of time and other training
resources by increasing the chances that enrollees in a particular course
will complete it satisfactorily.

b. Insure an Acceptable lLevel of Performance in the Pield.
Establiahing prerequisites which make certain that students agaigned to
& course have the aptitudes, abilities, and experience to complete the
course successfully and at acceptable time and resource cost levels ig
only oue aspect of the problem, Prerequisites must also insure that
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graduates of the training program will be able to perform their assigned
duties at an acceptable level of proficiency when they arrive at field
units, TIf prerequisites are set too high, the number of individuals
available for a given course of instruction, and ultimately for assign-
ment to a given job, is sharply reduced. On the other hand, if prerequi-
sites are set too low, a heavier investment in training must be made to
bring the trainees up to an acceptable level; but, if the additional
{investment of training resources is not made, the consequence will be
reduced levels of initial job performance, increased on-the-job training
requirements, and a decrease in unit efficiency in performing its mis-
sion, It is also likely that the attrition rates will increase. The
solution to the problem lies in establishing prerequisites at the right
level; i.e., neither too high nor too low.

B. ELEMENTS OF PREREQUISITES

There are basically five elements to be considered in setting the
prerequisites for any course of instruction. These elements are desig-
nated as follows: : :

1, Administrative, This element contains items which insure com-
pliance with Army regulations with respect to:
a. Length of obligated service (AR 600-200 and 350-100).
b. Status requirement (military or civilian; active or reserve).
c. Pay grade (enlisted, officer, or civilian),

2. Physical., This element inciudes the following qualification
areas that will insure proper physical capability to eungage in the activ-
ities of the MOS for which trained:

a. Physical profile serial (AR 611-101 and 611-102).

b. Physical skills (AR 611-201 and 611-202).

c. Special requivements (e.g., color perception for electronic
waintenance training).

3. Clearance. This element includes special ASA requirements per-
taining to:
a. Security clearance.
b. Briefing for special intelligence,

4, Academic. This element way include any of the following appli-

cable educational or aptitude considerations:

a, MNilicary training and experience.

b. Civilian training and experience,

c., Avmy aptitude area sgcores (AR 611-201).

d. Special skills, abilities, or knowledge.

e. ASA or NSA aptitude tegt scores,

f. Civilian sptitude test scores (e.g., IBM ADPS Programmers'
Aptitude Test)
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5. Other. This element may include any other requirements.
a. Personality traits.
b. Temperament,
c. Special factors (e.g., citizenship, etc.).

C. PROCEDURES

1. Establishing Prerequisites.

a. Chief, Evaluation Unit will identify, list, and describe
the prerequisites for each course of instruction as outlined in section
B of this chapter, In developing these prerequisite statements, the
following sources of data will be used:

(1) Mission task as established by HQ, USASA, NSA, and
supported commands.
(2) Pertinent DA, USCONARC, and HQ, USASA regulations and

directives.
(3) Command Job Analyses Reports. Particular attention

will be given to the following items:

(a) Summary description of the position, which
should be related to the initial job requirement.

(b) Detail of duties and tasks, which should be
related to the course content.

(c) Knowledge and skill requirements, which should
be related to course content, civilian educational level, and aptitude
area scores,

(d) Aptitude, physical, and personal requirements,
which should be related to standards established by DA, USCONARC, and
HQ, USASA,

(e) General comments, which should contain any addi-
tional pertinent informationm,
(4) School training requirements as defined ia the train-
ing objectives. (See chapter 2.)
(5) The outline of course content developed from the
Performance Objective Workcards. (See chapter 6.)
(6) Fiecld evaluation reports, to include the comments of
coamanders, supervisory personuel, and job incumbents. (See chapter 15.)
(7) The judgments of field experienced {natructors and
supervisory persoanel. (See chapter 13.)
b. 1Initial statements of prerequisites will be submitted by
Chief, Evaluation Unit to the following for review:
(1) Technical Consultant,
(2) Educstionsl Cousultant.
(3) Director, Office of Persounrel and Administration.
(4) Director of Inatruction.

€. Upon receipt of concurrences c¢f personnel li{sted in para-
graph b above, prerequisites will be submitcted to the Assistant Commandant
for review and approval for use in pilot courses.
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2. Evaluating Prerequisites.
a, Pilot Course Evaluation,

(1) During the conduct of the pilot course/s, Chief,
Evaluation Unit will gather objective data for later use in revising
prerequisites as required. The following sources will be used to col-
lect data for evaluating the adequacy of prerequisites.
(a) Student opinion surveys.
(b) Student interviews.
(¢) Imstructor interviews,
(d) Imstructor surveys,
(e) Classroom/laboratory observation,
(f) Analysis of tests and quizzes.
(2) At the conclusion of each pilot course, Chief,
Evaluation Unit will evaluate prerequisites by the following means:
(a) Analysis of all go/no-go performance tests based
on statistical analysis provided by Chief, Evaluation and MOS Test Divi-
sion as follows:

1. Correlation and regression analyses, i.e.,
the relationship between prerequisites (dependent variable) and class-
room parformance (independent variable).

2. Statistical techniques will also be applied
to the performance oi academic failures and recycled and diverted stu-
dents.

(b) Student surveys and interviews
{(c) Instructor surveys and interviews,

b, Field Evaluation. Systematic evaluation of the perform-
ance of graduates of pilot courses will be accomplished by Chief,
Evaluation Unit as a part of field evaluation followup visits. Speci-
fically, the following checks will be made:

(1) The adequacy of curreant prerequis{:es in providing an
adequate supply of qualified personnel to field units.

(2) Tthe need for on-the-job (OJT) training; i.e., are OJT
requirements excessive or acceptable to commanders?

(3) The relationship between performance in the schooi
and performance omn the job.

3. Revisging Prerequisites.
a. Following completion oi the actions described in paragraph
2 of this chapter and after analysis of the date, Chief, Evaluation Unit
will draft and staff a revised set of prerequisites as follows:
(1) Technical Congultant.
(2) Educatiomal Consultant.
(3) Director, Office of Personnel and Administrastion.
(4) Director of Instruction,
(3) Asgsistant Cowmmandant.
b. Upon receipt of concurrences in the revised list of pre-
requisites, Chief, Evaluation Unit will prepare a letteér te ihe Commanding
Genaval, USASA recommending a change to the AR job description. The
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letter will include:
(1) 1Identification of the weaknesses of existing prerequi-

sites based on the findings of in-school and f£ield evaluation, These
weaknesses may indicate that the prerequisites are set either too low or

too high,
(2) 1Identification of proposed prerequisites that will

correct the deficiencies noted.
D, REFERENCES

1. AR 611-101,

2. AR 611-102,

3. AR 611-201,

4, AR 611-202.

5. AR €00-200.

6. AR 350-100,

7. DA Pax 350-10,

8. DA, Army Job Analysis Manual I, March 1960.

9. Llecter, IATOP-T, HQ, US Army Security Agency, 13 February 1960,
syblect: Programs of Instructior and Lessoun Plans.

10, USASA Command job Analyais System, Job Analveis Handbook and
Guids, Bditiou II, Hvaluatior Yait, USASATCES, Fort Devens, Naas., 1966.
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CHAPTER 12

DEVELOPING INSTRUCTIONAL MATERIALS
A, REVIEW OF STEPS

At this point in the development of an instructional system, both
the input to the training program and the required output have tzen
described in detail. The input has been identified in terms of pre-
requisites for enrollment in the training program, and the required
output has been described in terms of performance objectives. In addi-
tion, the means of producing the desired product have been specified.
That is, the instructional strategy, together with its supporting train-
ing aids, has heen selected; equipment and instructor requirements, in
terms of kinds and number, have beeu determined; and criterion measures
both internal and end-of-course, have been prepared., The next step is
to produce the documents which collate these data into readily usable
form and to set time allocations for each imstructional unit.

B. FROCEDURES

1. Preparation of lesson Plansg,
a, General,

(1) 1In addition to the information contaived in this sec-
tion, the guide for the preparation of lesson plans (LP) and the sample
LP commencing on page 12-15 will be used in preparing LP. Additicnal
guldance may be found in the USASATC&S Style Manual, ST 32-4000.

(2) Performarice objective workcards furnished by the
Evaluation Unit and their supporting content outlines developed by the
responsible academic elements provide the basic sources of guidance for
determining LP countent.

(3) 1In preparing LP, coordination within each depertment
and wicth other departments will be efiected to insure that there is no
unnecessary duplication or conflict in the countent to be preseunted.

(4} At least four copies of each LP will be prepared to
insure the distribution listed in paragraph d below,

{5) Classified LP will comply with the provisious of
current security regulations,

(6) Academic departments will waintain a file of all LP
currently in use {n their departments (except LF containing crypto-
material).

b. Preparation of Draft Coples.

(1) LP will be prepared by the academic department in
accordance with the provisions of this chapter, to include the sample
LP provided, (annex B, pages 12-15 through 12-18), and references cited
in section C >f this chapter.
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(2) Academic departments will incorporate the latest doc-
trine in each LP. Where doctrine has not been .learly defined in offi-
cial publications, academic departments will consult with the Director,
Office of Training Literature to establish the "scheccl position.”

(3) LP as prepared internally will be submitted in draft
form to the department director for review,

(4) Each LP will be thoroughly reviewed by the responsi-
ble department director for format, organization, strategy, training
aids, accuracy of content and references. Necessary changes will be
made prior to forwarding the LP to the Office of Training Literature
for review and editing.

(5) Director, Office of Training Literature, will
insurc that each LP is doctrinally accurate and editorially correct, and
return the document to the appropriate academic department.

c. FPreparation of Final Copies. Upon receipt of an edited
draft copy, department directors will be responsible to:

(1) Prepare the LP in sufficient copies to permit the
distribution indicated velow. A cooy of the final LP will be furnished
to the Director, Office of Training Literature for proofreading prior to
publication/distribution,

(2) Type on multilith masters LP requiring reproduction
and forward the masters to the Director, Office of Training Literature
for proofreading prier to publication. Multilith masters containing
errors will be returned to the appropriate academic departments for cor-
rection, After correction of errors by the originating academic depart-
oant, the masters will be routed through Director, Office of Training
Literature to Chief, Reproductions Section for publicationm.

d. Distributien.

(1) A minimum of one origiral and three copies of each
approved LP will be prepared., Distribution will be as follows:

(a) Original to Director, Vifice of Training Litera-
ture (Director, Department 3 fer cryptomaterial) for the command record
copy file,

(b) One copy for the instructor's file,
(c) Oue copy for the monitor's desk file,
(d) One copy for the department's file.
(2) Additional copies may be prepared in such mumbers as
the depavtwment divector deems necessary.

2. Tize Allocations. Realistic estimates of the amount of
fastruction time a student requives to develep necessary job performance
standards cannot be made until s lesson plen has been drafted. Since
20 experience factor is available for performance-oriented ifnstructionm,
initial tice allocations must be calculated mathematically. To do these
celculstions properly several factors must be considered, both individu-
ally snd in combinatfon.

8, Factors to Comsider o Estimating Time Regquirerments,
(1) The type of comntent {mvolved. The nature of the con-
tent (whether a series of facts aud principles or a skill) has & direct
relationship to time requirements,
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(2) The amount of detail. The number of separate facts
or principles, or the number of separate elements within a akill,
relates to time rvequirewancs,

(3) the learning ditticulty, Difficulty in the learning
of a specitic principle, concept, or skill has a direct bearing on the
time requived to teach {t,

%) ‘the fnstructional strategy. The method or mwedium
(lecture, programmed instruction, performance) used te tesch the prin-
ciple, concspt, or skill relates to time,

(5) The testing sirategy. Time requirements will vary
with the type of zsvaluation strateygy used., For example, individual
testing requives more time than group testing; perlormance tests
usually require more time than paper- and- pencil inscruments,

(6) Number of students, The factor of class size is
of primary lmportaice whon coupled with other factors; e.g., strategy,
equipment, and {nstructors,

(7) Number of instructors. The availability or non-
availability of assistant {nstrucvnre has a direct relatiocanship to
time,

(8) MNumber of equipacut positions, Tha nonavailability
of equipment positions in gufficient numbers to «:commodate the nunber
of students {v a class will materially {ncrease ine amount of time
required,

(9) Movement of students, If students muyt be moved or
trangported to a training avea away from the ceutral school! facilicies,
time requirements will be {ucreased,

b, Estimating Time Requirements. Experienced instructors will
be asked to provide three ostimates of the amount of time required for
tha students to lesrn the content detailed {n the plaa, Sstimates will
be based upon consideration of the factors defined in paragraph a above,
The three estimctes ave as tollows:

(1) The lougest time it would take if the students are
slow, the clags is schadulad late in the day, the equipment breaks down,
ete,

(2) The wost likely time for the development of the con-
cept or skill, counsidering that all conditions are routine.

(3) The shortest time it could take considering that alil
conditions ave optimum, all students are fast learners, all equipment
is roady and operating, ctc.

¢, Calculating Time Requirements, The three estimntes ave
averaped within themselves., That {&, an average is obtained for each
catimate of the longest (EL), wost likely (EML), and shortest (ES) time
estimates as shown,

EL, + EL, + Elg ~ Avg KL

3
and ,
ESl + E82 + ES3 = Avg ES

3
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The final time estimate is calculated as follows:

& = Avg EL + 4 Avg EML + Avg ES
(Time Estimate) 6

d. Refining Time Estimates., The time estimates computed at
this point are gross as compared to uet, but for planniug purposes they
are useful, VFor the first course taught under the new system, these
time estimates will be enterad on the LP and used, The time allocations
will be revised for subsequent classes where actual experiemnce with stu-
dents indicates a need for change.

3. Review of LP, To insure that all material covered iu lesson
plans used within this command is current, the following procedures
will be adhered to by all concerned,

a, Instructors will at a&ll times insure that their respective
plans are maintained on a current basis, Continual review of material
presented is a requirement, Recommended changes will be coordinated with
Chiaf, Evaluation Unit prior to publication.

b. Direciors, Academic Departments will insure that al) LP
within thelr respective activities are reviewed annually as follows:

(1) Review will be accomplished annually during the month
that the plan was originally published. Review can also be initiated by
the Office of Training Literature or the Evaluatlon Unit, based on
receipt of additlonal or cevised information, In such an event, timely
notification will be provided to academic elements concerned in order to
permit accurate vevision,

(2) Date of review, grade, name, and title of person
making th: review, and initials of the individual signing the review,
will be shown ou the cover sheet portion of each LP,

(3) Custodian of the cowmmand master LP {ile will be noti-
fied by disposition form (DD Form 96) of the annual review, Disposition
torm will include the date of vreview, grade, name, and title of person
making the review,

c. Custodian of the command master LP file will, upon receipt
of notification that such a review has been completed, take the action
indicated in paragraph 3b(2) above as {t pertains to the master LP file

copy.

4, Prepavation of POI.
a. General,

(1) Programs of instructfon (POI) will be prepaved in
accordance with the information contained in this section and in Aunnex
U, Guide to Preparation of POY, Academic departments will prepare POY
and their supportiug lesson plans (LP) in accordance with instructions
contained hevein, insuring that all such documents are current, reviewed
annually, and distributed as outlined in this chapter. A POI will be
self-contained {n that actuai job requirements, developed from job anal-
ysis data, can be directly correlated with the performance objectives
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contained within individual lesson plans. Academic departments will
also prepare LY change sheets, calculate and refine time allocations,
and maintain departmental files of all current POI and LP,

(2) The basic sources of material for POY are the per-
formance objectives, as expressed in the individual LP objactive state-
ments developed by the responsible academic elemant, and the performance
objective workcards provided by the Evaluation Unit,

(3) The Chief, Evaluation Unit will assist academic ele-
ments in establishing time allocations for instructional units and con-
duct research studies designed to validate tims allocations, In addi-
tion, the Evaluation Unit will coordinate the preparation, staffing,
publication, and distribution of POI, provide porformance objective
workcards, and review POI and LP change shests,

(4) Recommandations for changes resulting from staffing
these documents will be coordinated by Chief, Evaluation Unit with the
director of the responsible academic department, the Office of Training
Literature, and any other academic or staff eleamant concerned,

(5) Classified POI will comply with the provisions of
currant security regulations,

(6) The Assistant Commandant will provide overall staff
supervision for the preparation of POl and will approve each POI priorx
to publication,

(7) The Educational Consultant will advise and assist in
the establishment of procedures for setting time allocations and for
structuring POI and their components.

(8) The Director of Instruction will supervise the estab-
lishing of time allorztions, the preparation of PCI and their components,
and assignment and cexirol of lesson plan digraphs,

b, Preparation of Draft Copies,

(1) Draft POI will be prepared by the responsible academic
department in accordance with the provisions of this chapter, to include
the sample POl (annex D), Coovdination in preparation of the various
sections of the document will be initiated with other staff oclements as
follows:

(a) SECTION I - Office of Plans and Programs,
(b) SECTION II - Evaluation Unit

(¢) SECTION III - Evaluation Unit

(d) SECTION IV - Evaluatlon and MOS Yesting
(e) SECTION V - Evaluation Unit

(2) After approval of the draft POI by the Director of
the responaible department it will be provided to the Director, Office
of Training Literature for determination of doctrinal accuracy and edi-
torial correctness, The documdnt will be returned to the academic
departmant for corrsction, {f required,

(3) Chief, Evaluatfon Unit will then review the draft
goigmunt and circulate it for further review and comment/concurvence as

ollows:
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(a) Technical Consultant

(b) Educationsl Consultant

(c) Director of Instruction

(d) Assistant Commandant (for approval)

c. Preparation of Final Copies. Upon completion of staffing
and approval of the POI by the Assistant Commandant, the final POI will
be prepared on multilith masters by Plans Division, Office of Plans and
Programs. Sufficient copies will be prepared to permit the distribution
currently required, The multilith masters will be furnished to Director,
Office of Training Literature for proofreading prior to publication.

d. Preparation and Filing of LP Containing Cryptomaterial.

(1) Director, Department 3 will be responsible for prepara-
tion of LP containing cryptomaterial and the erypto portion of POI for
all enlisted courses, except the Senior Noncommissioned Officer Course,
However, all copies of approved LP and POI containing cryptomaterial
will be filed with the crypto custodian, Office of Personnel and Adminis-
tration, except when in use by an instructor,

(2) Director, Department 5 will be responsible for
preparation of LP containing cryptomaterial and che crypto portion of
POI for the Senicr Noncommissioned Officer Course, all warrant officer
and officer courses, However, all copies of approved LP and POI con-
taining cryptomaterial will be filed with the crypto custodian, Office
of Personnel and Administration, except when in use by an instructor,

5. Revision of POI and LF. Documents requiring rsvision dus to
minor changes (ten percent or less of total hours of inmstruction) will
be revisad by the appropriate academic department, forwarded to the
Office of Training Literature for editing, and to Chief, Evaluation Unit
for final review, Upon approval by Chief, Evaluation Unit, documents
will be prepared in sufficient copies and distributed by means of changs
sheets carrying the PO and/or LP identification numbers. Change sheats
for POI and LP will be numbered sequentially and prepared in the format
shown on page 12-34 of this chapter (annex E), Plans Division, Office
of Plans and Programs is responsible for preparaticn of approved POI
change sheets, Academic departments concerned ave responsible for prep-
sration of LP changs sheets, Distribution will be the same as that of
the original POI or LP, Major P0I and LP revisions (more than ten per-
cent of total hours of instruction) will be processed in the manner pre-
scribed for new POY and LP,

6., File Systems for POI and LF,
a, 0ffice of Training Literature Pile.

(1) The Training Literature file will consist of an
original copy of each POY and the command's vecord file copy of each
supporting LP (except thoas dealing with cryptomaterial), The Training
Litersture file will not contain any tasts, examinations, evaluations,
visual aids, or other training aid materials.

(2) Removal of material from the Training Literature file
must be approved by the Direct ‘v, Office of Tral.ing Literature,
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b, Cryptomaterial File, Crypto Custodian, Office of
Personnel and Administration will maintain the command's record file
copies of all crypto POI, LP, and evaluation materials used by Evalua-
tion and MOS Teat Division, These documants and evaluation materials
will not be released from file without the approval of the crypto custo-

dian.

c. Academic Department Files. Directors, Academic Departments
will establish filing procedures within their respective activities to
insure that copies of all current POI and LP, including revisions, are
available for each of the following files:

(1) Department file.
(2) Instructor file (LP only),

d. Retirement of PO] and LP,

(1) Academic department files. Directors, Academic
Departments will destroy all POI and LP immediately after they have been
superseded or replaced by new or revised documents,

(2) Training Literature and cryptomaterial vecord files,
Director, Office of Training Litersaturs and the crypto custodian will
retire the command's record file copiee of POT and LP to the records
holding area, Coordination will be effected with the Records Management
Officer, this headquarters, Documents retired w{ll be those LP super-
seded or replaced by new or revised plans and those POY which have been
superseded, rescinded, or discontinued,

7. Distribution of POI and LP Outside the C nd, Requests from
organisations outaide of this School for POI and LP produced by this
headquarters will be referred to the Director, 0ffice of Academic Opera-
tions for compliance,
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ANNEX A
GUIDE FOR THE PREPARATION OF LESSON PLANS (LP)
(See format, pages 12-15 to 12-18,)
GENERAL
MARGINS: Allow 1 inch (12 spaces) for the left and right margins.
leave at least 1-1/4 inches at the top and bottom of each page.
PAPER: LP will be prepared on white, 8 x 10-1/2 inch paper on one
side only., Depending on the number of copies required, they may be
typewritten for lass than 10 copies (white bond and white tissue
copies); or the multilith process or 914 copy machine process may be
used for more than 10 copies,
PART I - TITLE SHEET AND AUTHENTICATION PAGE
HEADING: Self-explanatory, See example,
PARAGRATHING: See included format (annex B).
ILE NO.: Enter the appropriate digraph letters and the LP number.
DATE: Enter date LP is approved by the approving authority,

S DULY AND TASK IDENTIFICATION: BEnter the duty and task numbera/
letters found on the performance objective workcards which the LP
supports,

IIME ALLOCATION: Enter the number of hours/minutes alloca.ed to the

LP,

CIASSIFICATION: Enter the letter designating the security classification
of the {nstruction; e.g., (U) - UNCLASSIFIED; (C) - CONFIDENTIAL;

(CMHA) - CONFIDR = MODIFIED HANDLING AUTHOLIZED; (S) - SECRBT; etc,
IITLE OF LESSON: Enter the title of the lesson and the title's class-

ification,
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INSTRUCTIONAL STRATEGY: Enter the primary and, if applicable, the sec-
ondary instructional strategy to be used; e.g., Primary - demonstration,
Secondary - performance; Primary - programmed instruction, Secondary -
performance; Primary - lecture with student response system; Primagy -

computer-based instructional system,

1AS OR : Specify what facilities (type, sise,

atc,) will be required,

EVALUATION STRATEGY: Enter the description of the means to be used to

check student performance on this task, elemsnt, or collection of ele-
- ments.

INSIRICTORS: List the number of instructors and assistant ingtructors

required,

IRAINING AIDS AND EQUIPMENT: List all required training aids and equip-

mant,

REFERENCES:

1. Pox the Student,
4., Study refereances must be specific.

~ b. Show paragraphs and pages as well as book or manual title.

Z, Jor the Instructor. List references which provide necessary

background for the {nstructor,

STUDENT SUPPLIES REQUIRED: List supplies tha student will be required to

bring to claees; e,g., pen, pencil, unclaasified notebook, etc,
STUDENY HANDOUTH: List all types of handouts (outlines, advance sheets,
programmad materials, etc,) to be given to atudents during the class

neetings.
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TRANSPORTATION: List transportation requiremsnts, to include times and

places,

-

AUTHENTICATION: Each LP will contain the signature boxes of the preparer,
and reviewer; and the approval boxes of the Department Director and the
Chief, Editorial Division, Each item must be completed, and the authen-
tication will appear on all copies of each plan issued. If the reviewer
is the same as the individual preparing the plan, the statement in the
reviewing box will read, "Same as preparer." Academic department direc-
tors may not further delegate their approving authority,
ANNVAL REVIEW: Each LP will include three annual review statements.
These items will be placed on all copies of each plan published,
However, they will not be completed by the appropriate custodian until
the annual reviews have been accomplished,

PART II - BODY STYLE
Title. Self-explanatory. See example.
Paragraphing. Paragraph numbering and lettering, heading, and indeata-
tion will be as outlined in the Style Manual, this hesadquarters,
July 1965.

1. Arabic mumerals show the phase of instructiom, {.e,, INTRODUC-
TION, EXPLANATION, and SIMMARY. Type all in CAYS. From the margin,
indent five spaces and begin typing on the sixth space,

2. lowercase letters show main teaching points, From margin,

indent 9 spaces and begin typing on the 1l0th space.
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3, Arabic mmerals in parentheses are used to show facts, School

position, or other evidence supporting the main teaching points. From

margin, indent 13 spaces and begin typing on the l4th space, Block the
second and succeeding lines of all paragraphs in this and lower subpara-
graph subdivisions. (See included sample LP format.)

4. lowsrcase letters in parentheses are used to show important

items l{sted under arabic numsrals in parentheses. From margin, indent

18 spaces and begin typing on tha 19th space,

5. Arabic numerals underlined are usad to show subordinate data
and supporting information listed opposite lowarcass letters in parenthe-
ces, From margin, indent 23 spaces and begin typing on 24th space.

A - R0
The three phases of & lesson will be typed in accordance with the fol-
lowing format:

1. INTRODUCTION. The introduction sets the stage for the leason

by establishing contact betwsen the instructor and the class, arousing
student interest, securing student attentfion, disclosing the nature of
the subject, and clarifying the objectivss,
&, Qbjectives., The lesson plan objectives will be stated in
terus of the following headings:
(1) Student behavior.
(2) Conditions of parformance,
(3) Criterion of psrformance,
b, JImportance, This item -onsiste of a statemsnt defining
the reason for ;o«rnins.tho content of the leason, underscoring the

importance of the materisl to the individual, ard its relattonsulp to

8 particular NO§ required duty, task, or elumant.
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2. EXPLAMATION. The explanation consiste of the content materials

and teaching points required to support the lesson plan objsctive state-

meut. Tha subject matter is axplained, performance is developed, under-
standing stimulated, and knowledge is enhanced. It is a braakout, in
terms of specific principles or skilis, of tha content required to achieve
£ho defined objectives, Each group of learninge for each objective and/

or sub-objective will ba followed by & description of the technique of

evaluation to be used in determitiinig wheéther the performance scandard
(criterion) has been met,

NOTE: Normally an LF wiil include in the EXPLANATION sectionm,
all training cbjectives for & specific learning set.
However, some learning set performance objectives may
i{nvolve content cof such complexity snd detail so as to
produce an oversized document, In such casas, separate
1P may be prepared for subdivisions of the particular
subject matter, All LP will not necessarily contain
separate sub-objectives for sach tedching point. The
format shown here is a guids and is not intended to
connote that every heading usad is always required,

a. Jagtyre Method. With this wethod, the explanation consista
of a seriss of statements which logically develop the matarial to be
learnad,

b. Confarance Nethod. Here the explanation congists of a

series of key questions snd answers which cover the facts, principles,
and concepts of the leseon,

¢, Demonstration Methed. With this method, the explanation

consists of a saries of steps which, when demonstrated by thae inetrvuctor,

will preaent a visual image of how an uperation shiould be pevfovmed,

12-12




d. Performance Mathod. The explanation here consists of &

saries of eteps which, when practiced by the studsnt, will result in the

desired standard of performancs.

e, Programmed Instruction Mathod. With this wathod, the

explanation consists of an ouctline of the content coversC by the pro-
grammad materials, |
3, SUMMARY. The summary is A brief review of the complete pre-

sontation containing the following elements: |

a. Recapitulation, This element consists of a brief repeti-
tion or restatesent of the main teaching points covered iﬁ the leason,

. Rvaluatfon. 1In thi--eceticn, zﬁc.maias of detarmining
-whether the student’'s péricrmance is go or no go will be dascribod;'

<. Reepphasie. Hero, important ideas sslected from the
teaching points, steps of pfocadurg,_at safety ot secerity prsecutigaa
ara reviewad for spacial reemphasie.. | ‘

d. closing Statement. this sectiun congiets of & atrong con-

sluding atetament designed to leavs with the studsats & lssting impres-
alon of the importance of tle contems,

FART I¥ - PACKET
Sach LP will consist of s complote package of ail graphic g&ger%i&a
required to conduct the L{nstructien, IYherefsrs, tihe LP packet wiil
coneist of & copy of each etudent handaut, wotksheat, styndsrd forw,

a

Laetructor quis, and graphic trafning aid used ¢n the iastructilon. The
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original "art work" used for the production of Vu-Graph or 35mm alides
will be reproduced in sufficieat copies by means of the ZEROX procass oy

by the 914 copying process to meet this raquirement,
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ANNEX B
EXAMPLE OF LP FORMAT
_DIVISION, DEPARTMENT_

UNITED STATES ARMY SECURITY AGENCY TRAINING CENTER AND SCHOOL
Fort Davens, Massachusetts 01433

*E.i_l. Noq: DALE scvvvcvrcanrnnnne
* MOS Duty No.: Task: Element:

-t i e n
it Rt s o Sl

Jime Allocation:
Classification: ()

TITLE OF LESSOW PLAN (¥w)

‘ .
RN X
[N SRy s,

INSTRUCTIONAL STRATEGY:

1. Prximary,
2, Sscondary (if applicable).

& ".;Mﬂ.—ﬂmgw
{

CLASSROOM OR AREA REQUIREMENTS:
EVALUATION STRATEGY:

INSTRUC TORS:

TRAINING AIDS AND EQUIPMENT:
REFERENCES:

1. fgr the Spudent.

2, For the Instructor.

STUDENT SUPPLIES REQUIRED:
STUDENT RANDOUTS:

TRANSPORYATION:

*This LP dosa not supersede any LP currently in use &t this echool,
wClagsification of title and wain pavagraph headinge shouid ba indicated
éaly in classified lesson plans. If claseified, classification would
aspear where paventhesss are now. If ie not claseified, theve would

bs no parentisses or classification shown.
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LESSON PLAN AUTHENTICATION PAGE

AUTHENTICA IION:

1. Prepared by:

(Signature)

(Typed name, grade, branch of service)

(Typed title)
Date:

2. Raviswed *vi

(Signature)

{Typed nams, grada, branch of service)

(Typed title)
Date:

3. Approvad by:

(Signature)

(Typed name, grade, branch of service)

(Typead title)
Date:

g A ettt by Lo
7 BERLTAN gl ceal
R PO S AN L S

BDITORIAL APPROVAL:

Approved by:

{Signsture)

(Typed ns=a, grade, branch of service)

(Typed title)
Dite:

ANNUAL REVIEW:

Date: Grade/Name : , _ Title:

Posted: Date: A By:

St ——————

Date: Crade/Rama: A Title;

Toated: Date: By

5?’ f? Date: Grade/Kawa: Title:

Posted: Date: By-

o
3}
L]
por
(423




b,

b,

LESSON PLAN TITLE

1, INTRODUCTION

gbjective.

(1)
)
)

Student behavior.
Cconditions of psrformance.

criterion of performance.

Izportance,

189

2)

&)

2. EXPLARATION

a. Pirat Incremeént of Content.

Subod jectiva,
(8) Student behavior.
(b) Conditions of perfoxmance.

{¢) Criterion of periormance.

Concent,
(2) Pact.
(b) PFact,

(c) Principle,
(d) Skill.

Evaluation,

Sacond Incremant of Content.

1)

Subobjactive.,
() Student behavior.
(b) Conditions of performance,

(c) Criterion of perforwancs.
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1;
Foo

3
E 3
' 3 .l‘<
1 :; (2) Content,
*}! i (a) Fact.
- -@? (b) Fact.
.f? flé (c) Principle.
. (@) Skill.
l?“ ,-? (3) Evaluation,
= % c. Jhird Increment of Content.

(1) Subobjectivs,
(a) Student behavior.

(b} Conditions of performance,
(c) Criterion of performaace.
(2) Content.
(a) Pact.
(v) Pact.
(c) Principle.
(d) 8kill.
3) Evaluatioa.
3, SUMMARY
a. Resapitulation,
b. Pepformance Evaluaticns,
¢. Resmphosis.
d. Closing Jratemant.
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ANNEX C
GUIDE POR THE PREPARATION OF PROGRAMS OF INSTRUCTION (POI)

GENR

MARGINS: Allow 1 inch (12 spaces) for the left and right margins,

Leyve at least 1-1/4 inches at the top and bottom of each page.
PLTER: POI will be prepared on white, 8-1/2 x 13 inch paper on one
sice only, Depending on the nuber of copies required, they miy be
typawritten for less than 10 copies (white bond and white tissue

- copies); or the multilith process or 914 copy machins prccess may be
used for more thar 10 copies.

ILTLE_PAGE

Heading: Self-axplanatory. See example.
Month and Yesr: Self-explanatory.
POI_Title: See format example (annex D),
MOS Title and MOS Number: Self-explanatory.

Length: Self-explanatory.

Sypersession Instructions: BRegin in the lower left-hand portion of the

page.
TABLE OF CONTENTS

List each section of the POI by title in sequanca.

SECTION Y - PREFACE

gourse: POI nuaber and MOS title,
Eurpose: The overall job perforaance requiremsnts for the NO8 will be

stated in the objective terms of behavior, conditions, and crviterion,
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Preraguisites: List here all requirements that must be met prior to
the student entering the course, i{.,e,, educational level, security
clearance, previous training, aptitude scores, etc.

length: Hours for both peacetime and mobilization.

Txaining Location: Command and geographical location where training is
actually conducted (i.e., USASATC&S, Fort Davens).

MOS Feeder Pattern: See format example.

Amuunition Requirements: Salf-explanatory.

Coumon Subjects Recapitulation: Include those required subjects that

are not an integral subject required for technical proficlency in the

MOS, e.g., Counterinsurgency.

Standardizgation of Prefix Digit-5 Training. Seli-explanatory.

Jdentification of Coynteringyrgency Tyraining: List saparately the

included hours of pure and integrated counterinsurgency training.,

Type of Academic Insgruction and Ingtructor Factors: Reflect the total

hours by type of inatruction, The instructor and platform factors will

be derived as followas:
Instructor Factor.

Instructor factor vepresents the sverage number of instructor man-
hours required to teach each scheaduled academic POI hour in each method
of instruction; e,g., the number of instructor wman-hours for esch sched-
uled POI lecture hour would be totalled and divided, to the second deci-
aal place, by the number of POI lecture hours in the courss, yielding

the instructor factor for all lecture hours {n that courss.
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Example,

Total academic hours in the POf-vve--- “emceccsmcec=e cemsescccccncnsn=a368
Total lecture houraeev-ecccvewceo we-semcssecccaaa ~===130
»113 x 1 instructor man-hour = 113 man-hours

17 x 3 instructoy man-hours =_51 man-hours
164 man-hours

164 divided by 130 = 1,26 instructor factor,
Total PR hourgevwe-cec-ceccnccccca- ecemmecacennnn= «ee==198
20 x 3 {nstructor man-hours = 60 man-hours

178 x 5 instructor man-hours = 890 man-hours
950 man~hours

950 divided by 198 = 4,80 instructor factor,

Total Exam/Demonstration/TP hourse===cvevcmcccncacaceal(
2 x 1 instructor man-hours = 2,00 man-hours
13 x 2 instructor man-hours = 26,00 wan-hours

25 x J {nstructor man-hours = 75,90 man-hours
103,00 man-hours

103 divided by 40 = 2,58 instructor factor.
Instructor Factore
L - 1,26

PE - 4.80
B - 2.58

*0f the 130 lecture hdﬁra. 113 vequire only 1 instructoy per RI-hour,

and 17 pequire ) instructors per POI-hour,
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Pletform Pactor,
This factor actually representa a relationship betwean the numbey
of hours an {nstructor can teach per day for a given course of instruc-

tion, and the total number of teaching hours available per day. 1In cer-

'55"3? tain POI subjects one {nstructor ms, be capable of teaching 6 hours per
T day without losing his effectiveness. There are other situations (such

3 as teaching difficult tecanical subjects) where as little as 3 hours on

the platform per day is considered an optimum workload., If it is deter-

mined that dus to ths complexity of the material being presented, an
. instructor can teach 6 hours per day and there are § hours available per
. day, the placform factor is 8 divided by 6 or 1.3.

8 Racapituluation by Secupity Classification: Reflect the total number of

houre within each sacurity classification,

Summary:
1. Acadepis Tima, Reflect only that tim: utiliged in an inetruce

tional wode. Separvte entries will be mads for MOS supporting and
common subjects, non=NOS supporting,

2. Non-academic Tima. The Director, Office of Plans and Programs

provides suthorized times for sach of the cctegories based on the aca-

demic tims vequirement as shown {n formar enaap.e.

The duties, tasks, and elesents of the overall field job require-
BBNLA AT enuwswratad in bohavioral terms., The source of information for

this saction is the perfcrmance objective workcards developed from job

analysis data snd provided by the Evaluation Unic to the academic

A
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departments, Duties are identifiad by Roman numerals, tasks by capital
lettera, and eleents by arabic numbers, Example: Duty I, Task B,
dlamant 3,

Note: For MOS 0%K and 98C, only the title of the duties, tasks,
and elements, which are based on firet ganeration job
anslysis data, need be shown, Subsequent POI for thase
W03's vill express job performance requireasnts.

CTICN - ERFORMANCE
This section is a consolidation of the performsance objectives as
expressed in sach of the course 1lesscn plans in the sequence in which
they will appear in the course of instruction. A columnar arvangement
will be used as follove (ses formst example):

Column 1 - lesson Plan Pile No.

Column 2 - Classification,

Column ) - LP Time, and Type Instructiomn. (The LP time wsy
be shown in hours or minutes as appropriate for
the particular POI., However, all tims veferences
should be conaistent, If tims ia veflected in
ninutes for one LP, then all LPF time sllocationa
will bs exprassed in minutes.

Column 4 - LP Title and PFerformance Objective. This relates
vhat the student must be able to do as & vesult of
receiving the instruction,

Column 3 = Job References. EKach lssson plan will be crosse

veferanced to the job requivements that sve
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supported by the lesscn plan. References will be
made by using the duty, taek, and elemunt identi-
fication as contained in suction II {e.g., IIC2 -
Duty 11, Task C, Element 2},

Column 6 - Content References, Include any officisl publica-
tions, minuale, etc,, which were used to develop

tha lesson content materials {e.g., OTD 10=4),

SBC?}LQN IV - PE&EQE&ME EVALUAIIONS NR [ ERRAREERE AT A RAEN EERE R KN

(Usz title of courss.)

Tuis section is intended to show the type and scope of measuring
instruments that are used az the basis for determining student develop-
mant and level of proficiency. Refersnce is to those evaluations devel-
oped by Bveluation and MOS Teat Division (B&MT) which are administered
at critical junctures duving, and at the end of the course, which are
used as "go" or "no-go* criteria., The {individual lesson plan evalua-
tione {(departmant davelopad intarnal evaluations) nead not be included,

The arrangemsnt o7 thie cection is columnar (see format example):

Columa 1 - Evaluation Identification., The file numbevr assigned

to the evaluation,

Column 2 - Classification, Self-explanatory.

Column 3 - Strategy Used, Eunter multiple choice, true-false,
performance, stc., &8 apyropriate.

Column & - Scope. Enter the lesson plan file numbers, the

contente of which are included fn the evaluation.

L

Column 5 - Timd, Bnter the time vequired to administer the

svaluaticn,
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Column 6 - Week, Enter the week of treining during which the
evaluation {s adminiatered,

SECT}O - 8§ E NS ION AND CLAS I

This section will list lesacn plan file numbers and titles in
the order in which they are introducad in the course. It is underetood
that soma lssson plans cover lavge blocks of hours and will be inter-
spersed throughout the course., The acadamic elemsnt may enter such a
lesson plan each time {t is ugad 1if considered appropriate to do eo,
The classroon/trsining area requirements for each lesson plan will
be iucluded and will show any special requiremancs, For exaxmple, an
equipmgnt lesson plan may require the use of a classrcom that haa a min-

imes number of & particular typs of installed equipment.
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ANNEX D
EXANPLE OF POI FORNAT

Nonth Year
PROGRAN OF INSTRUCTION
FOR
POI NUNBER
NOS TITLE
) NOS NRMBER
langch: Pescetime « ____ wecks ____ days

Nobilisation - veaks days

mi. w‘ .m'.‘d‘. LU fbﬁh. TR ARBNL TN ROEIBN) VRSN OY N
{W.) (%ame of couves) (Date)

12-38




OIS A

TABLE OF CONTENTS

Yo,
S0

R i

NOS Title - MOS Number

SECTION l=er-=-e- --=~-Preface

SECTION Il-e---=cec=<Job Performance Requirements

T T el R Y
P LI EVARCL SR Ay &y

SECTION Ill--e-vee--uTraining Performance Objectives

e 30

SECTION IV=ecce-e-=-=--Parformance Evaluation

SECTION V~---c--ve---Sgquence of Instruction and Classrcom Requiremants
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B,

c.

SBCTION I -- PREFACS
NS Titls - NDS lumber

Course: (Bntar number and titie of the covres,)
Purpces:
1. Job Performance Objectives
a. DBehavior:
b, Condition of Performance:
c. Criterion of Performance:
2, WOS for which tratusd (Bnter title and MOS number,)

Prerequisites: (Enter aptitude and administrvetive prevequieitas.)

Length: Peacstima Mobjilization
Hours Hours

(Bssed on __ hours of inetruction per week)
Training location:
NOS Fesder Pattern:

Prarequisite MOS MOS Trained in this Courea  Feada Following NO§

Amsunicion Reguiremants:
Coexxon Subjects Recepitulation:
Stendardization of Prefix Digit-5 Training:
ldentification of Counterinsurgency Traiuning:
Type of iAcedesic Inatruction and Instructor Pactors:
l. Iype of Instyuction faue
lacture
tontevence

Demonstration
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Flm
Practical Exercise
Programmed Instruction
Criterion Evaluation

2. Manpower Requirement Factors
A, Instructor Factor:

(List only those types of instruction utilized within the
course,)

b. Platform Factor:
Recapitulation by Security Classification: Hours

(List by category only those classifications used in the course,
Nonacademic time will be included in the unclassified category.)

Summary:

1, Academic Time Hours
a., MOS Supporting:
b, General Military:

2. Nonacademic Time Houyrs
Peace/Nobiligation

&. Inproceaaing:

b. Outprocessing:

¢, Commendant's Time:
d. Open Tima:

e. Physical Training:
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SECTION II - JOB PRRFORMANCE PEQUIREMENTS
MOS8 Titla - KCS Numbe:

Ruty I:
Bahavior:
Condition:
Criterion:
Task A:
Bshavior:
Condition:
Critarion:
Elemant 1:
Behavior:
Condition;
Criterion:
Element 2!
Behavior:
Condition:
Criterion;
Quty LIt
Behavior:
Conditiont
Critsriont
Tagk A
Rehavior:
Condition

Criterion:
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SECTION IV - PERFORMANCE EVALUATIONS FOR (Use Title of Course)
MOS Title - MOS Number

EVALUATION  GIASSIFI-  SIRATRGY USRD  SGOPRE IR  HEEK
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ANNEX B
EXAMPLE OF POI/LP CHRANGE SHRET
__DIVISION, DEPARTMENT _
UNITED STATES ARMY SECURITY AGENCY TRAINING CENTER AND SCHOOL
Fort Devens, Massachusetts 01433

Date

CHANGR NO, 1
POI.LP NO, (Cate)

POI/LP Title

Cited POI/LP will be changed as follows:
1. Page 2, Remove pags 2 &nd insart revised page 2.

2. Page 5. Nake the following pen-and-ink changes:

1 Incl RICHARD J, CLARK

Revised page 2 LIC, AIS
Dir, Dept __

DISTRIBUTION:
Tech Con
Ch, Bval Unit
Dir, Tng Lit
Dir, Dept __ <« J cy
1 « Dapt Flle
1 - Inatructor's Mle (1P only)
1 - Monitor's Desk Fils (LP ouly)

PFOSTED:
Date: By:

(Ses instructions on next page.)
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C B _SHEET JINS TIONS

No changes will be made to an approved POI and LP unless a change sheat
effecting such change has been issued,

1. Changes to each document will be made by weans of change sheats,
wumbared serially,

2, Change numbers will be identified as fol ows:
a., Rirst - list the change number,

b. Second - list the POI/LP number followed in parentheses
by the date of the document,

3. All change sheets must be dated to show tiie date that the change
shaet was issued.

4. Change aheets will be signed, personally, by the department
director,

S. Distribution of change sheats will be shown,

6. Posted statement will be listed and will be completed by
recipients of change cheets,
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CHAPTER 13

EVALUATING INSTRUCTIONAL SYSTEMS

A, INTRODUCTION

1. Puxpose. All efforts up to this point have been focused on
tha preparation of plans and materials to conduct & course of instruce
tion, Now the instructional system must be subjected to tryout and
evaluation to determine the effectiveness of the system and sach of
its components in oparation, Although cancluecive proof of the ade-
quacy of the system can only be obtained by followup and evaluation
of graduates on the job, obsaervation of the system in action can pro-
vide valuable data for improvement. The purpose of this chapter,
therefore, is to identify precisely yhat is to be evaluated, who will
do the evaluating, and yhen and how the evaluation is to be donw.

2. 8 tion to be ad, A learn-
ing aituation involves students, instructors, course content, seguence,
time allocations, instructional strategies, materials, squipment, and
facilities, If any one of thesa componants is substandard, the {nstruc-
tional program cannot be maximally effective in achisving the desired
goals,

8, §tydents. Regardless of the skill with which an inetruc-
tional system has besn designed, the training program will feil unless
the student input matches the target population of the system. All
training courses hava prerequisites, If studants do not possess the
prerequisite aptitudes, skills, and knowledges, they are not ready for
the coursa as designad. They will not be able to acquire tha job
skills and knowledges the system aims to develop--at least not with the
materiala provided and within the tims frame esiablished, If it {s
diecovered that thu typical student does not msasure up to the prevequic
sites set for & particular courss, changes ~ust be made in the course
to accomnodate the lower quality {nput, or the preraguisitzs themsalves
must be changzd, Close study and >bservation of the pilet ciaseen {8
thevefore neczasary to determine the compatibility of the ingut aud the
{nstructionzl avatam,

b. Instructorg. Even the best instructional strategy, facile
itiea, equipment, and materials will fail to produce the reguived job
skills 1f substandard instructors implement the program, The instruce
tor is one of the key components of a training system, He must possvss
the technical and pedagogical knowledgs and skills and be highly moti-
vated {f he is to be succeseful in using the strategies, materials, and
squipmant selected or produced during the system planning phase, By
observing instructors as they work with the other system coaponsnte, it
1s possible to get soow leads as to possible deficiencies in the syatem,
At least it will be possidble to identify instances wheve the faulty part
of the system is the instructor.
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c. (Course Content. 1he selaction of course contant {s largely
a judgmental procedure. Although in the final analysis, the adequacy
of content taught, in terms of both amount and kind, can only be deter-
minad by evaluating the man on the job, much useful data can be gathered
by listening and observing as the content is preseunted, During the
development of instructional materials, every affort {s made to avoid
unnecessary duplication of content and conflicts in concepts and doc-
trine, However, discrepancies are bound to occur and these weaknesses
must be identified and eliminated, Classroom obscrvation is a weans of
doing this. 1In addition, the appropriateness aund level of the content
presented can also be judged by observing the students and the instruc-
tors as they work with the materials,

d. Sequence and Time Allocations. The only practical way to
determine the correctness of the sequence of instruction and the time
allotted to each block of instruction is to subject these elements of
the system to actual trial, Students will quicklv note blatant errors
in sequencing because they will not possess the required learnings to
deal with the new material, Instructors will easily note cases of
fmproper time allocation when they attempt to cover the materials and
develop the job knowledges and skills, The comments of both students
and {instructors, as weil as the observations of an outside evaluator,
will provide the data needed to improve both sequencing and time alloca-

tions, - )

e. Justructional Strategies. The most vbjective mathod of

determining the optimum instructional strategy is to conduct experi-
mental studies in which different strategies are compared. This is an
expensive and time-consuming procedure, Nona-the-less, such studies wiil
be conducted., But, the number of controlled studies that can be con-
ducted is limited by personnel, time, and funds. For this reason, much
of the initial data pertaining to the adequacy ot the instructional
strategy selected for presenting a block of instruction must be obtained
by observation of the system in action, The judpments of qualified and
trained observers will be used to collect these data,

£. srials, B and ties, Judgments about the
adequacy of materials, equipment, and instructional facilities can be
made prior to the launching of instruction, Howrver, to obtain valid
judgments relating to the appropriateness of these system components,
both {n terms of kind and amount, requires observation of an on-going
learning situation. Part of the job of an observer will he to note
deficiencies in these areas and make recommendat{ons for improvement,

3. Derspective Needed ete Evaluation., An inatructional
system can be evaluated from several different and complementary per-
spectives, Unfortunately, in the great majority of training programs,
the only point of view represented is that of an outsider, a member of
the staff or faculty, who is not directly involved in the learning situ-
ation, While this type of evaluation is necessary, it cannot provide
complate data on the effectiveness and afficiency of the systew, Two
additional perspectives are needad: tha observations and evaluation
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by atudents and instructors, both >f whom are integral parts of the
lenrning situation, With cereful planning and adequate controls, thess
groups can provide information and recommendations of great valus in
revising and improving an instructional system.

4, Pigfalls in Evaluatjion. Too often, programs of evaluatiom,

based on observation and opinion surveys, have failed, Mainly thase
failures can be attributed to inadequate planning, lack of objectivity,
improper interpretation of findings, and inappropriate use of results,
Poor systems of evaluation produce anxiety, resentment, or efforts to
sabotage the program, Here are some of the most common pitfalls in each
of these categories,

a, Qlanning,

(1) Pailure to work out the details of the program, to
include data collection {nstruments, specific procedures to be followed,
and the timing of observations, surveys, and interviews.

(2) Failure to train evaluators in the principles and
techniques of evaluation, including the use of data-gathering instru-
ments.

(3) PFailure to make claar to all concerned the purposses
of the evaluation program and the uses to be made of evaluations and
recommandations.

b. lack of Objectivity.

(1) Failure to select evaluators who are impartial and
capable of wmaking objective judgments,

(2) Failure to look at all of the comrponsnts of the
learning situation as an integrated system.

(3) Focusing on unimportant details sand "nit-picking"
instructors,

c. Improper Interpretation,

(1) Assuming that consensus among observers of one cate-
gory (e.g., students) guarantees a valid judgment,

(2) Concluding that an obsarvation or judgmant mada by
only ona observer is inaccurate or invalid.

(3) Taking cocments &t face value, and not coneidering
the nuances of language, and the problem of ssmantics.

(6) Failing to take into consideration the pevepective
of the individual making the obaservation,

d. JInappropriate Use.

(1) Using veports of observation and evslustion as the
basis for disciplinary actions.

(2) Using reports as a hasie for denying prowotion or
special privileges,

(3) Using otherwise unsupported and unvalidatud obascvse
tions as a basis for making eignificant changes to an instyuctional
systen,
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B. OBJECTIVES OF THE EVALUATION PROGRAM

1. Primsry Objective. The primary and overriding objective of

the program of instructional evaluation is to collect data which will
serve as & valid basis for revising and improving instructional systems,
The svaluation of instructors separately and distinctly from other sys-
tem components is not the objective. Instructors will be evaluated as
one of the system components interacting with all of the others.

2. Secondary Objectives., There are several secondary objectives
which an evaluation program must serve., Thess aie as follows:

a. To insure that instruction is conducted in a manner con-
sistent with the system as designed, There must be some masans of insur-
ing that the system as observed is the same as that planned; radical
departures from the planned system cannot be allowed becauss the valid-
ity and effectiveness of the system cannot be checked under these cir-
cumstances,

b. To provide a basis for instructor inservice training and
upgrading. An inservice or upgrading program for instructors must be
based on observed needs, Data collacted bty qualified and objective
observers can wall serve to ildentify areas in which additional training
for {nstructors can be scheduled,

c. To provide data which are usable in cffecting revisions
of the Instructor Training Course. Objective obssrvation can reveal
compon deficiencies among instructors which can be remedied by changes

in the Instructor Training Program,

C. PROCEDURES

1. ain and Ags ors.

&, 3Ivaluators assigned to the Bvaluation Unit (EU) will under-
go special training in the techniques of observation prior to making
evaluation visits., This training will be provided by Chief, Evaluation
Unit,

b, Evaluation of specific courses of {nstruction will be per-
formed by those evaluators who performed the job analysis of the MOS
concerned, They may request the assistance of other membars of the

staff when needed,

2. ie de and ulty.

a, Chief, Evaluation Unit will provide separate briefings for
students in each pillot course and for personnel who will instruct in
these coursess,

b. The briefings will define the purposes of the evaluation
program, responsibilities, specific procedures to be used (including the
data gathering i{nstruments), pitfalls to avoid, sand the uses to be made
of tha reports rendered,
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3, Scheduling.

a. (Classroom Observation.
(1) Evaluators (EU) will observe as many classes as pos-
sible during the conduct of each pilot course. As & minimum, st least

25 per cent of all classes will be evaluated.

(2) 1In preparing for evaluation, evaluators will insure
that all critical points in the instructional ssquence are observed and
that an adequate sample of all other instruction is included.

(a) "Critical points" are defined as points in the
instruction where students perform some important job task or element

of skill which i3 judged as go or no-go.
(b) An "adequate sample' of other instruction {is

defined as enough additional observation of day-to-day instruction to
obtain a clear picture of the interactions of all system components
leading up to the critical performances.

b, Student Opinion Surveys.

(1) At the conclusion of selected blocks of instruction,
Chief, Evaluation Unit will administer a student opinion survey to the
pilot class using the instrument shown at annex A,

(2) Additicnal opinion surveys may be made of shorter
blocks of instruction on request of the Director of Instruyction. The
standard form at annex A may be used or special forms may be prepared
if required,

c. Student Interviews.

(1) During the progress cf each pilot course, evaluators
(EU) will conduct interviews with a random sample of 10 per cent of the
claas enrollmant using the form at annex B to report results,

(2) Interviews may also be scheduled by the Academic
Department Director. The standerd form at annex B may be used to veport
resulte,

d. Instructor Surveys.
(1) At the conclusion of selected blocks of instruction,
Chief, Evaluation Unit will administer the form at annex A to all per-
sonnel vho conducted inatruction {n that instructional unit,
(2) Additional instructor surveys may bs administeved
upon requeat of the Director of Instructiom.
e, Instructor Interviews.
(1) At the conclusion of selected blocke of instvuction,
Chief, Evaluation Unit will conduct interviews with the senior instructor
of each academic elemsnt involved and veport vesulte on the form shown
4t annax B.

(2) Additional instructors may be interviswed on request
of the Division Chief concernad, again using the standard fore for report-

ing purposes.

4. Techniques of Clessroom Observation. Evaluators will:
a, Review the lesscn plan and supporting materials priorv to
arrival in the classroom or training area.

13-5
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b. Arrive in the classroom or training area before instruc-
tion begins and remain long enough to get a clear picture of the learn-
ing situation.

c. Make every effort to avoid being a distraction to either
the {nstructor or the students,

d. Refrain from commenting on either content or procedures
during the presentation.

e. Guard against display of disagreement, displeasure, or
boredom by facial expression, gestures, or posture,

f. Convey an attitude of interest, attention, and objectivity.

8. Focus their attention on each component of the lesrning
situation but pay particular attention to student reaction,

h. Complate the evaluation form (see Annex A) immediately

after the visit,

S. I!chniggno'ofm;ﬁ;nr§1evigg. Interviewers will:

a. Allov & minimum of 30 minutes for each interview,

b. Review the records of the interviewee prior to the meet-
ing.
¢, Conduct the interview in a place that {s private and free
from the distractions of noise and intarruptions,

d, Establish a friendly, cooperative, working relationship
with the interviewes,

e. Deal with the interviewee in a forthright sincera manner
and listen attentively to his comments.

f. Avoid evidences of pressure, boredom, and irritation; be
patient.

8. Avoid antagonizing, embarrassing, or hurrying the inter-
viewes,

h. Display an objective but not a disinterested attitude,

1. Accept, unperturbed, expressions of negative feelings, such
as hostility and highly subjective criticiem,

). Encourage the interviewee to state his views complately and
without fear of censure or reprisal for honest criticism,

k. Raise questions to elicit responses about aress rot covered
in the interviewes's comments; e,g., adequacy of classroom facilities,
scheduling, equipment, etc.

1. Surmarize the main points made to be certain that he has
a clear and complete picture of the interviewee's observation and evalu-
ation,

m. Complete the interview form immediately following the inter-

vievw,

6. Inatryctor Evalyation.
8. At the conclusion of selacted blocks of inatruction,
Chief, Evaluation Unit will distribute copies of the queationnaire
at annex B, to all instructors who conducted instruction during the
instructional unit,

13-6
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b. 1Instructors will complete the form and return it to Chief,
Evaluation Unit,

c¢. Followup interviews with instructors will be coordinated
with the Departmant Director concernad and with the Director of
Instruction. Such {nterviews will be conducted by the EU avaluator
designated as project officer for the MO§S course concerned,

d, Reports of interview will be prepared in the format shown
at annex B,

7. Student Evaluation,
a., At the conclusion of selected blocks of instruction,
Chief, Evaluation Unit will distribute copies of the questionnaire at
atnex A to all members of the pilot class,
b, Students will complete and sign the forms and return them
to Chief, Evaluation Unit,

8. Tabulating, Interpreting. and Reporting Survey and Interview
Results,

e. Student opinion and instructor surveys will bhe forwarvded
to Chief, Evaluation Unit for tabulation, analysis, interpretation, and
reporting.

b. Student and instructor interview forms will be forwarded
by interviewers to Chief, Evaluation Unit for anslysis, interpretatiom,
and the preparation of a summary report,

¢. Reports of observations of classroom iustruction will be
forwarded to Chief, Evaluation Unit for tabulation, interpretation, and
preparation of summarirzing reports.

9. Routing and Distribution of Reports. Copies of reports of
obsarvation, evaluation ard interview, completc with recommsendations
vill be distributed as follows:

a. Evaluation Unit file - original,

b, Director of Instruction - one copy.

¢. Divector, Monitoring Departmant - ona copy.

d. Chief, Monitoring Division - one copy.

e, Director, Inatructing Department (if different froa moni-
tor) - one copy.

£. Chief, Instructing Division {if different from monitosr) -
ona copy,

§. TYechnical and Educational Consultsnts - one copy (infe).

10. Intradepartoental Instructicnal Bvalustion Program.

a. The Director of Inatruction will initiate snd supervise a
revitalized progran of i{ntradepartmentsl instructional evaluation.

b. Chief, Instructionsl Nathode Division will develop and con-
duct & training program designed to prepere departmantal supervisory
personnel (officers, MCO's snd civilians) for the evaluation of imstruc-
tional syetems using the technigues of observstion sad intervieving pre-
scribed hervein,
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c. Departwent Dixectoxrs will schadule and conduct observa-

tions and interviews as di<ected by tha Director of Instruction,
d, Observetions and intervisws will be conducted by depart-

mancal supervisory personnal in accordancs with the procedures and

standard forms prescribed in this cunaptéex.
3. KRepori. oi observaticn end interview will be distributed

as directed by the Directov 97 Inetruztion.

15-3
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ANNEX A

REPORT OF EVALUATION

Courss Date
Instructional Unit . Instructional Unit

or or
lLesson Plan No, Lesson Plan Title
Depariment Division Inatructor

Directions: For each {tem listed below, circle the word which
bast dascribes your evaluation of the system com-
ponent or characteristic, Explain in the Remarks
Section, all items circled in columns 1 and 2,

Jtem 1 —2_ -3
1. Students' aptitude for Lacking Questionable Adequate

the instruction

2. Students' readiness for Lacking Questionable Adequate
the inmtruction (in tserms
of background and experience)

1, Students' motivation and lacking Questionable Adequats
interest

4, Instructor's knowlsdge of Inadequate Questionable Adequate
subject-matter

5. 1Instructor's teaching skille |{Inadequate Questionable Adequate

6., Relationship between cortent |Inconsistent |Questionabdle Conaiscent

and objectives

7. Accuracy of content Inaccurate Questionable Accurite

8. leavel of instructicn Inappropriate| Questionable Appropriate
9. Sequencs of inatruction Inappropriatal Questionable Appropriate
Inclosure 1 13-9
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ANNEX A (comt)

REPORT OF EVALUATION

_Jtem 1 A 3
10. Time allocation Improper Queationable Proper
11, Instructional strategy Inappropriate| Questionable Appropriate
12, Jastructional materials Unauitable Questionable Suitable
13. Instructional equipment Inadequate Yuestionable Adaquace
16, Classroom facilities Inadequate Quasationable Adaquate
REMARKS
—
Ttam No. Description of Deficiency Recowmendation

13-10 Evaluatoy
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ANNEX 3

REPORT OF INTERVIEW

Name Date

Course Instructional Unit

Departmant Division
COMMENTS

Student Input

Instructors

Course Content

Sequenca/Tima Allocations

Instructiona] Strategies

Mateviale, Bquipmont, and Facilities

Interviewer
Iuclosurs 2
1311
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CHAPTER 14

ANALYZING AND UZING TEST RESULTS

A, INTRODUCTION

1. Purpcse. An earlier chapter of this manual described the con-
struction of criterion measures. It will be recalled that, during the
development of the instructional system, the purpose of critserion meas-
ures (internal and MOS qualification) is primarily to determine the
adequacy of the system and only secondarily to evaluate students, diag-
nose learning difficulties, and to serve other training purposes, How-
ever, when the instructional system has been validated, criterion meas-
ures are then used to evaluate the training product., It was also
emphasized that criterion measures must be constructed directly from
the performance objectives and that the student must demonstrate hia
ability to meet or exceed the prescribed standard for each of the train-
ing objectives, The purpose of the present chapter is to describe the
procedures to be used in analyzing and using criterion test results.

2. Testing Considerations.

a4, NMaaning of Tests &nd Measurements, Human bahavior varies
in many ways. For oxample, there is a great variation in the speed and
accuracy with which different individuals perform the sams tasks.
Numsrical values can be assigned to a continuum represeanting the range
of human behavior in any category. Discrete descriptions of behavior
at any point along the continuum provide a standard againet which
obeerved behavior can b2 compared. Measurement is the use of mmbers
to compare observed tehavior with such standards. Measurcment {s
obtaincd by teste., A test is a mesns of obsarving how paople perform
in a specific, controlled situation, The test sets the tasks, and
nundrical vaiues are used to show how well the students perfovm the
tasks,

b, Jeeta as Toola, Tests cannot stand alone from othar ale-
wents of the instructional aystem, If they are to be truly affective,
they nmust contribute directly, systematically, and continuously to the
ac. "avement of che objectives of the system. Critarion tests muat,
therefore, be viawed as tools {n & training program, one of the means
used to achieve the training objectives, and not as an end in them-
salves,

¢, [Rasential Characteristics of a Test. As indicated pre-
vioualy in this manual, criterion tests must mset certain standarda,
Specifically, every test muet be valid, reliable, objective, and
standard. All tests mast these requirements to a degree. No test {s
completely valid or completaly invalid; nor is any test completaly
reliable or cowpletsly unreliable, It ie also importent to remember
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that all of the characteristics of & good test are closely related,

and their effects are interwoven. Although all characteristics of a
test are important, validity is the most critical feature because it is
related to the purpose of the training., Test analysts must carefully
congider whether a criterion test actually measures what it was
designed to measure. If it does not, perfection of the other charac-
teristics is msaningless, The major affort in test construction and
test analysis must, therefore, be directed at insuring the validity of
the teat.

d, Performance Tests, Most uf the cri.erion measures used
in {instructional systems are true performance tests, They are inatru-
ments which require the trainee to demonstrate some operation or skill
which is an essential part of a job, Usually, some type of equipment
or apparatus is involved, The performance of the trainee is observed
and evaluated in accordance with some prederermined standard of per-
formance or product cf performance, Performance tests are more likely
to be valid because they consist of samples of behaviors essential to
job, duties, or tasks.

8, Conyentional vs Criterion Test Discrimination. Achieve-
mant tests customarily used in training programs are constructed in
such a way as to datect small differences in achievement, To obtain
this result, tests are designad with these objectives in mind:

(1) To produce a wide range of scores,

(2) To include items at all levels of difficulry,

(3) To insure that enough difficult i{tems are included
to pravent the test from being "broken' (some trainee obtaining &
perfect score),

(4) To wake ceartain that each ftem differentiates between
low and high scorers on ths total test, In other words, i{n most situa-
tions tests are constructed 8o as to achieve a spread of scores which {a
consistent with the normal bell shaped distribution curve, A 'good" con-=
ventional test, thervefore, has a msan or average performance which parmits
"breaking up" the extremes of tha population tested, A test with & vange
of parformance batwean 40 and 80 parcent correct is acceptable, To
achieva this standard, tha same requiremant 1s {wposed on test items,

An item with a difficulty (parcentage of students anawering an item
correctly) between .40 and .80 {s considared acceptable, But, such itema
have to discriminate; that {s, they must show a differencea in periormance
betwesn high- and low-scoving trainees, With the criterien measures of
performance type tests, thase considerations no_langer apply, A eriterion
test vepresente a4 critical job performance. Each test, part of a test,
or test item must be completed succassfully in accordance with the
pregscribed standard, The average difficulty of these tests tmuat be set
at or near 1.00, Because al)l students must periorm at the established
lavel, diecrimination indices for critorion tests and tast itema have

no significance. However, the underiying basis for the concept of
discrimination is adequataly controlied by the go/no-go criterion.
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B, USES OF TEST RESULTS

1. General. Test results may serve a variety of purposes.
Generally, they can and should perform more than one function {in a train-
ing program, Priorities must be letermined according to importance,

2. Gategories, In the USASATC&S, the uses of test results may be
cataloged undey three headings: appraiaive, instructional, and adminis-
trative, These uses, while not always considered as separate and dis-
tinct, are defined and discussed separately to devalop a clearer under-
standing of each,

a. Appraisive., The staff and faculty of the School need
specific information regarding the quality of the instructional system
and its effactiveness in attsining the objectives, This is the basic
requirement -- the one with the highest priority, 1In addition, there
is a need for estimating the quality of the measuring instrument itself
so that actions based on the measures will be valid, Lastly, there is
s need for measures of group and individual student achievemant/
performance upon which to base administrative and instructional actioms,
The data derived from test analysis must be used to serve thase pur-
poses:

(1) Determining the effectiveness of the instructional
system, to include the content, sequance, strategy, instruction, train-
ing equipment, training aids, and instructional materials and facilities,
in attaining the objectives.

(2) Estimating the effectiveness of the test in measuring
student achiavement,

(3) Msasuring how wuch a student knowg about & job and
how well he can perform it,

b, JInatructional. Another iwportant use of criterion maas-
ures {s to provide the instructional system planners and instructors
with the dats needsd to improve the system, its components, and its
products. Specifically, analysis of test results can be used to:

(1) Motivate atudents to learn as much as they can {n
the shortest possible time.

(2) Tldentify groups and individual atudents vequiring
vemedial instruction,

(3) Achieve minimum and uniform standards of performance.

c. Adpinisgrative. Criterion messures must provide & asound
basis for taking certain administrative actions, Among the wove impor-
tant are the following:

{1) Counseling deficient students,

(2) Recycling students in accordance with Agemcy vaquives
mente and student needs,

(3) Eliminating incompetent students,

(4) Assigning graduates to duty stations in accovdance
with Agency requivemants and student capabilities,
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C. STATISTICAL ANALYSIS

1. Types of Statistics. Assume that test construction has been

completed in response to a requirement. It is necessary, therefors, to
determine whether the tests meet the specifications. The wimple ques-
tion is, "How well does the test work?" Statistical analysis of test
results provides an important measure of the affectiveness of a test.
Two types of statistics are germane: (1) overall test statistics to
include measures of central tendency, measures of test variation,
measures of reliability, and measures of difficulty; and (2) test item
statistics such as graphic item counts (GIC), measures of difficulty,
and measures of discrimination,

2, Overall Test Characteristica.

a. The Mean, The mean acore is a measurc of location or cen-
tral tendency. It indicates how the typical individual in a group per-
formed on the test, The mean is the average scorc and is computsd by
adding the scores and dividing by the number of scores, Because cri-
terion vests are designed to test only egsential knowledgs and skills,
the mean must be at or near the maximum possible score, Otherwiss,
there is a fault in the test or in the instructional strategy., However,
because of the inescapable matter of human error, or an occasional
poorly motivated student, the mean score may be lowered appreciably by
one or two radically different scores, For this reason, a second meas-
ure of central tendency must be calculated,

b. The Median. This is the score which divides all scores
on a test into two aqual parts; that i3, the median is the middle
score in & group of scorea arranged in the order of magnitude, This
score ia less affected by extremaly low or high scores and provides a
better measurs of test effectiveness, For the same reasons that the
mean on a criterion test must be at or near the level of wmastary, 8o
must the madian score approach 100 percent,

c. Mjasurep of Variation. It is not envough to know the typ-
ical scora on a test bacauss two groups of trainces may have the same
or similar means, but the apread, scatter, variability, or deviation of
the scores around the average is ususlly different. The range and the
standard deviation ave commonly used to show this spread.

(1) The range is the distance from the higheat to the
lowest score in a series of scores, On a criterion teat the raunge
should approach cerc but can easily be sigeable ii only one man faila
to parform satisfactorily,

(2) The standard deviacion {s devived by mathamatical
formula from either a fraquancy dietribution or ungrouped data, and
shows how the scores spread around the mean score. On a criterion teat,
an axtrvemsly narrow etandard deviation, approaching zure {is the idesl,
That is, the shape of ths curve rapresenting the results of a criterion
measure should be leptokurtic in the extremsa,
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d. Measures of Reliability. Cartain statistical measures

are used to estimate how consistently a test measures the ability or
knowledge it is intended tc measure, These statistics provide the test
writer with one basis for judging the worth of a test and detarmining
how much confidence he can place in its results.

(1) The coefficient of reliability may be determined by
the "split-half'" method., It provides an index of the consistency of the
measurement, This indax should approximate +1.00,

(2) The standard error of the mean/measurement provides
an estimate of the accuracy (or inaccuracy) of measuremeént on a given
test., This {ndex should approximate zero.

e. Mean Difficulty. The mean difficulty of a test is an
index of the overall difficulty of the test items that comprise the
measure. It is calculated by finding the average difficuity of all
test items, For a criterion measure, the mean difficulty should be
between ,90 and 1,00,

3. Jest Item Charactexistics.
a. Jtem Difficylty. The percentage of testess answering a

given item correctly is the difficulty of the {tem, An item having a
difficulty of .30 is a hard item; one having a difficulty of .90 {s an
easy item, As with mean difficulty, a derivati-. of item difficulty,
item difficulty should be at or near 1,00.

b. Discriminatjion, As previously discussed in this chapter,
discrimination indices for tests and test items have no aignificance
vhen applied to criterion teats. Acceptability of demonstrated per-
formance ia adequately controlled by the go/no-go criteriom,

c. QGraphic Jtem Counts (GIC). Where a test involves alter-
native answers, & count of the mmber of students selecting each alter-
native may be made. This 1is called a graphic count (GIC). The GIC can
be used to analyze individusl test items to determine whare the student
or a subgroup of students went wrong. These data can be used as a8
basis for vevising the test or for providing remedial i{natruction.

D. PROCEDURES

1. Statisticel Analyais.

a. Following the administration and scoring of criterion
weasures, Chief, Evaluation and MOS Teating Division will pavform ata-
tistical analysia of the test and provide to Chief, Evaluation Unit the
following data:

(1) The wean and median scores.

(2) The range aud standard daviation.

(3) An index or indices of test reliability,

(4) The standard error of the mean and the atandard
ervor of measurement,

(5) The mean difficulty of the msasurc,
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(6) A breakout of test item difficulties,
(7) A graphic item count, if applicable,

b. Upon receipt, Chief, Evaluation Unit will analyas the
statistical data and prepare a report of findings and recommandations
which will be routed to the Chief, Evaluation and MOS Testing Division,
Director of Inatruction, and Director, Academic Department concernsed.

2. Use of Anslysts,

a, Director, Academic Department concerued, upon receipt of
tast data and class rosters, will

(1) Initiate sctions to make chenges in the instruc-
tional systems as indicated in the report of the Chief, Evaluation Unit,
Assistance and coordination will be provided by the Evaluation Unit
evaluator assignad to the course as project officer.

(2) IYnitiate counseling/recycling/remedistion/elimination
actions as indicated by group and individual student performance on the
test,

(3) Assist tha Chief, Evalumtion and MOS Testing Division
in revising criterion maasures as required,

b, Chief, Evalustion and MOS Testing Division, upon receipt
of report from Chisf, Bvaluation Unit, will initiate action to revise
the criterion measure as required, following the procedures defimad in
a previous chapter of this manual,
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CHAPTER 15

FOLLOWING-UP GRADUATES
A. INTRODUCTION

1. Purpoge. All efforts in the development of an instructional
system up to this point have been directed toward the production of per-
sonnel technically qualified to perform the duties of their MOS in
field units. The real proof of the system is the school graduate's
ability to perform adequately on the job, To determine the affective-
ness of the instructional system, and to provide a basis for revising
and improving it, objective data pertaining to the on-the-job perform-
ance of parsonnel exposed to the aystem must be collected, The purpose
of this chapter is to identify the kinds of data needed, the means to
be used in collecting these data, and the specific procedures to be
followed in gathering the required information.

2. QObfectives of the Followyp Program. The primary objectives

of the followup program are to provide detailed information pertaining
to the quality of the job performances of school graduates and to up-
date job dsta. That is, all followup methods will be designed to {den-
tify specific weaknesses of gradustes of the systam and to recheck ths
list of job duties, tasks, and elemants gathered by the job analysis
teams,

3. _Usas of Followup Data: Data collected by msans of the followup

program will be used by:

&. Curriculum builders to modify the objectives, content,
sequence, emphases, and time allocations of inatructional aystems,

b. Instructors to adapt instructional strategies sc as to
remady deficiencies uncoveraed,

¢, Testing personnal to modify criterion measuras used in
evaluating student achisvemsnt, to validate MOS qualification teats,
and to revise tests produced for uee in the DA NOS Evalustion Program,

4. Methods of Collecting Data. There ave several complemsntary
wathode of collecting followup data, At one tima ov anothavr, all
mathods will be used.

6, Feld Bvaluagion Followup Teams. ‘the most veliable
sources of data on how well the product of the inatructional system paye
forms his duties are the graduate himself, his ireediate supervisov,
other supervisory personnal, and field unit commanders. This fact dic-
tates the establishmant of followup €imld evaluation teams, These
teams are selected and trained to perform field evaluation followup
using standardiged and validated interview and cbeayvaticn procaduras
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and techniques, and associated data-collection instruments, This method
is the primary means of collecting svaluation data., It involves ohserva-
tion and interview of graduates of the system on the job and interviews
with supervisory personnel (trick chiefs, NCOIC's, CIC's and operations
officers) and unit commanders,

b. Secondary Methodg. The following sscondary methods of
collecting data pertaining to the quality of the performance of school
graduates will be used to complement ths field evaluation followup

teams,

(1) Analysis of DA MOS Tests. Revicw and analysis of
tests administered to school graduates in connection with the DA MOS
Evaluation System can provide data pertaining to their strengths and
weaknesses, .

(2) Interviews with officer and NCO field returnees.
Officers and NCO's assigned or TDY to HQ, USASA or to the USASATCS&S
following overseas tours of duty with ASA units can provide valuable
data relating to the performance of the graduate and his strengths and
weaknesses, Full advantage must be taken of these data collection
opportunities,

(3) Reports of HQ, USASA and NSA. 1HQ USASA and NSA staff
sections, as vecipients of the products produced by graduates of the
system, can provide valuable data relating to the adequacy of the train-

ing program.

c. Alterpative Msthod. During periosds of austerity, result-
ing in nonavailability of funds or personnel required to support field

evaluation visits, questionnaire surveys may be used to collect evalua-
tion data. Questionnaires will be designed to elicit specific informa-
tion, relating to the strengths and weaknesses of graduates of the zys-
tem, from the graduatss themselves, their immediate supervisors, other
supervisory personnel, and unit commandars,

B. FIELD BVALUATION FOLLOWUP TEAMS

1. Mission. The mission of the Field Bvaluation Followup Teams

is to:

a4, Collect, record, and report deficiencies in knowledge and
skills displayed by graduataes of the instructional system assigned to
TDA/TOE positions in ASA units,

b, Collect, record, and report suggestions made by personnel
at field units to improve specific instructional systems,

c. Collect, record, and report changes in the duties, tasks,
and elements of an MOS, shifts in emphases, and changes in equipment,
procedures, and techniques,

2, Composjtion. Meld evaluation followup will bu performed
only by careful selscted military and civilian personnel who have haen
trained for the conduct of followup observation and {ntarview, Team
members may be drawn from any element of the USASATCSS staff and faculty.
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3. Ixsining, A formal course of instruction, designed to prepare
selected membere of the staff and faculty to perform field evaluaticn
followup, will be designed and presented by Chief, Evaluation Unit ae
required.

C. PROCEDURES FOR THE CONDUCT
OF FIELD EVALUATION POLLOWUP

1. Plannirg Steps. The team chief with the assistance of team
members will:
a. ldentify the specific class or clssses to be followed up.
b. Identify the specific units to which graduates of the
class have been assigned.
c. Select units to be visited which -
(1) Are representative in terms of major ASA missions;
e.g8., strategic/tactical, fixed/semifixed/mobils,
(2) Reflect "typical" job requiremsnts of the job
Developmant System baing studied,
(3) Are geographically/envirormanzally reprasentative,
d. Notify unita of the purpose, tima, and duration of visits,
e. Review documents relating to =--
(1) 1The miseion, organization, and capabilities of units
to be visited,
(2) Equipmtnt authorization for units to be visited.
£, Review job anslysis schedules produced by USASA Ccamand
Job Analysis Teams,
8. Review existing Army Regulation Job Descriptiom.
h. Propare and rehearse standard briefing for:
{1} Theaser commandars,
(2) Unit commandevs.
(3) Supervisory personnsl.
(4) School graduates,
‘i, Develop detailed procedures and materials for the canduct
of observations and incerviaws,
. Dry-run procedures,

2. Conduct of Field Evalystion Follawyp at Units, The team chief,
assieted by team members, will:

a. Brief commanders on purposes, procedures, and reQuiresentas,
including:

\1) uhy the followup is being performed,

(2) what the teanm requires in the way of aesistence and
eupport,

{}) How the teaxm plans to conduct the followup,

(4) How tha followup data will be used.
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b, Study the mission, organization, and functions of the unit,

(1) Study organiszational charts and discuss with super-
visory parsonnel to determine their accuracy in terms of the "real" oper-
ational atructure,

(2) Study local directives, instructions, and SOP govern-
fng unit operations, Pay particular attention to documents which relate
to the MOS under consideration,

c. Brief supervisory personnel on the purpose and procedures
of the followup. = . . ‘ ’
(1) Include the same information provided the commander,

(2) Specify the assistance required.

(3) Set up a definite time for interviews,

d. Review the records of graduates to be interviewed and
observed, and note pertinent data on followup forms,

e, Brief graduates on the purposes and procedures of the
followup.

(1) Include pertinent items from the standard brisfing.

(2) Set a definita time for interview and chservation,

(3) Ask the graduate to do some preliminary thinking
about hie duties and how well he performs them.

f. Interview supervisory personnel.

g. Observe the graduate on the job,

h, Interview the graduats,

i, Cross-check discrepancies batween the graduates' responses
and supervisor's reasponses with immediate supervisor,

j. Interview CO/Opns officer,

k. Conduct interviews using the following techniques:

(1) Allow minigum time for interviews as follows:

(a) Supervisory personnel - 1 hour,
(b) Graduates - 1 hour,
(c) Operations officers and CO's ~ 30 minutes,

(2) Establish rapport before getting on with the buriness
of the interview, )

(3) Conduct the interviews in a place that is private and
iree from distractions,

(4) ZEKatablish a friendly, cooperative working relation-
ship with the interviewes,

(5) Deal with the interviewee in a forthright, sincerve
manner, and listen attentively to his comments. .

(6) Avoid evidencss of pressure, boredom, or irritation;
be patient,

(7) Avoid antagonizing, embarrassing, or hurrying the
interviewes, . o

'(8) Display an objective but not a distnterested attitude,

(9) Accept, unperturbed, expressions of negative feelinge,
such as hostility and highly subjective or destructive criticism,

(10) Encourage the interviewse to state his views completely
and without fear of censure or reprisal for honest criticiam,

154 Rest poraiiciie CoDY



(11) Cover all pointe on tha standard intervisw form and
maka all entries required,

(12) Summeriza the main points to bs sure that you have
& claar and complete picture of the interviewes's observations and eval-
uations.

(13) End the interview when the interviewse can no longer
give you partinent and usable information.

1. Observe the graduate perform the duties and tasks of his
MO8,
(1) Observe long enough to gee performance of £l major
dutiass,
{2) Ask questions only when nacessary,
(3) Make notes of your obssrvationa,
m. Provide an exit briefing for the unit commander,
(1) Summarize your fiudings by MOS,
N (2) Provide the commander with an opportunity to make
additional comments and recommendations.

3. TPostvisit Activities,

a, Team chiefs, assisted by teum membars, will consolidate
and tabulate collected data and forward to Chief, Evaluation Unit,
b, Chief, Evaluation Unit will:
(1) Analyse the data,
(2) Prapare & report and submit the raport for comment to --
() Educatfonal Consultant.
() Technical Consultant
(¢) Dirsctor of Instruction
(d) Director, Responsible Academic Department.

(3) Upon receipt of commante, make requived changes {n
the Performance Objective Workecards using procedures deacribed in
chepters 3 and 4 of this manual,

(6) Coordinate required changes in oriterion measuraes,
course contant, sequancing, and time allocations, {nstrugtionsl strata-
giee, equipment snd instructor requirements, course prevequisites, and
instructional marerials, These changes will be effected by the respon-
¢ible acadamic or staff alemsnt in accovdance with the proecedures
defined in the appropriate chapter of this manual,

D, PROCEDURES FOR USING
SECONDARY NSTHODS OF POLLOWUP

1. Analvaiz of DA MOE Byaluagion Tasgs.
a. Tollowing the administration and scoring of DA NO§ oval-
uaticn tawte, Chiaf, Evalustion and MO8 Test Division will:
(1) Obtain complate ststistical data for thc test fvom
€U, US Army Enifeted Evaluation Center,
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(2) 1ldentify and tabulate distributions of scoresz tor
personnel exposed to the new instruction system.
()) Perforc an analysis of tast results to {deutify spe-
cif{c weaknesses of school graduates on the test.
(4) Prepare a report of findings and recommendations and
route coples for comnent I{n turn as follows: .
- (a) Technical and Educational Consultants,
(b) Director of Instruction,
(c) Director, Responsible Academic Department,
(d) Chief, Evaluation Unit,
b. Upon receipt of comments, Chief, Evaluation Unit will
coordinate necessary changes in the syatem as proscribed i{n the appro-
priate chapters of this manual,

2. nteryview th Fleld Re ey,

a, Policy. All newly assignaed USASATCSS officer and NCO per-
sonnel returned from oversea assigmments will be (nterviewed regarding
technical, doctrinal, tactical, or operational matters which pertain to
any mission of the US Army Security Agency, Written records of all inter-
views will be kept, Information obtained will be supplied to staff and
academic elements of USASATC&S, This information will be screened,
evaluated, and where appropriate, promulgated in training literaturse
and academic instruction,

b, 2E°S‘%ﬁ!!l-
(1 e Director of Personnel and Administration wil},
on Wednesday of each week, provide the names of all newly assigned per-

sonnel to the Office of Training Literature,
(2) The Director, Office of Training Literaturs will;

(a) Interview all newly assigned parsonnel and keep
written or taped records of each interview, to iuclude, but not be
limited to, the following {tems:

1. Name, rank, service number, NOS, previous
unit and duty assignment,

4+ Technical, doctrinal, tactical, and opera-
tional information,

3+ Specific details of any unusual or spacial
activity or information,

4. Information regarding whether training
received before going overseas wam sufficient to accomplish his
assigned tasks; if not, the specific deficiencies will be recorded,

~ (b). Send requests to other ASA units for followup
information on items deemed worthy of additional study,

(c) Develop a astandardised briafing form to include
pertinent specific raquests for information sugpested by ataff and aca-
demic elemente,

(d) Refer the person being intorviewed to other
staff or academic elements of the USASATC&S for additional interviews
upon request from the ataff or academic elemant concerned, In such
cases, a representative from the Office of Training Literature will
accompany the psrson being interviewad and will vewain prasent during
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the interview., This procedure is necessary to:

1. Avoid useless duplication with the accom-
panying loss of time and inconvenience to the interviswar and to the
person being interviewed.

2. Insure that all pertinent information
obtained from the person is permanently recorded and retainad by the
Office of Training Litarature.

(s) When appropriate, summarize and forward to HQ,
USASA information obtained from interviews. If the person {nterviawad
must report to higher heedquarters for additional debriefing, a request
for a recorded copy of this debriefing will bde initisted and sant by
the 02fice of Training lLiterature to the headquarters concerned,

(£) Route a copy of the written summary of each
{ntervisw to the Assistant Commandant; Technical Consultent; Educational
Conguitant; Chiaf, Bvaluation Unit; CO, USASATR; Director of Instruction;
Director, Psrsonnsl and Administration; Director, Plans and Programs and
Director, logistics,

(3) Bach staff and 2cademic elsmant to whloh written
records of interviews are vent will:

(a) Review them and request the Director, Office of
Training Literature to make arrangements for any further intarviews
required by them,

(b) Aesist tha Office of Training Literatuvs to
obtain and record sccurate, concise and complete sunmaries of sll per-
tinent technical, doctrinal, or operational information obtainad from
parsonnol being interviawed,

(c¢) Bvaluats and report to the Chiaf, Evalustion
Unit and Office of Teaining Literature its detesmingtion of the usefule-
nass and validity of all {nformation : tained from the peraon being
interviewed,

{(d) Submit to the Divector of Training Literatuce
special raquests fcr inforastion concerning items ebout which they
require explanation or clarificaticn,

(4) Recommendations for changes to the syeten, if {ndicated,
vill ba submitted through Chiaf, Bvaluation Unit for staffing with aoce-
demic and steff elemants as notud in psvagraph DI (4) above,

(3) Upon veceipt vf commants, Chief Evalustion Unit will
coordinste necaceary changes in the system as prescribad in the &ppre~
priate chapter of this manual.

\ Q3 Y ABA .“d »

8, As reguived, but at Teast annually, Chief, Bvaluation Unit
will solicit the cocssante of chiefs of sppropriste ataf! sactions at
HQ, USASA and #SA regavding tha quelity of materials snd veporse aube
mitted by ASA operating units. These coumonts =iy be obtatnad by quase
tionnaivee vr visite,

b, Reports of findings and recommwndations will be ruytad fov
cosment &8 indicated in pavagreph EN(4) atove.
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c. Upon receipt of commants, Chief, Evaluation Unit will
coordinate necessary changes in the system as prescribed in the appro-
priate chapters of this manual,

E, PROCEDURES FOR CONDUCTING
QUESTIONNAIRE SURVEYS

1. Conditions of Use., Questionnaire surveys for the followup
evaluation of graduates of pilot courses will be used when shortages of

funds or personnel preclude the conduct of field evaluation followup
visits, Questionnaire surveys may also be used for collecting addi-
tional data on specific programs of inscruction.

2. Types of Questionnaires. Questionnaires will be prepared by

Chief, Eveluation Unit for each program of {nstruction, Separata ques-
tionnaires will be deasigned for graduetes of the system, their immediste
supervisors, and unit commanders (or operations officers),

3. [Foxmat and Content of Guestionnairas.

&, Questionnaires will be designed to permit machins tabula-
tion of responses wherever possible,

b, Questionnsires will {nclude a cowmplete braskout of the
duties, tasks, and elements of the job baing evaluated,

¢, Spacs will be provided for {ndicating whether or nct the
duty, task, or element is performad, the freaquency of performance, tha
importance of tha duty, task, or sleswnt, the quality of the graduata's
performance, and comsanta and racomsandations of the reapondent,

4, Sampling, All mesbers of & pilot course, and thedr supaye
visors will be surveyed, In the case of special survaye, & sample of
20 par cent of the graduates of the year preceding the survey will be
considered sdequats. _

5. ZIabylation end Repogtic
a, Chief, Bveluazlon Undt will amalyze the summary and pre-
pare & veport, with recommendations for changss to the aystem, and for-
ward to the Jollowlng for comsent:
{i1) Technical énd Educagional Consultsats,
{2) Director of Instvuction,
(3) Dirsctor, Kasponeibls Acédemic Departmant,
b, Upsw raceipt of somasnte, Chief, Evaluation Unit will
coorginate vequired changss in sccordance with procedures defined in
the appropriate chapters of this manual,




ANNEX A

INTERVIEW FORM
SUPERVISORS
Unit Identification
Circls
Intexviewee One 0IC NCOIC pyol
Name of Graduate MOS
1. In comparison with other men in this MOS of the same grade and experi-
ence, how do you rate this graduste?
_ Above Below
Circle tme: Outstanding Average Average Averags Unsatisfactory
2, Rate this man's performance on each of the following job tesks/elements
and identify specific deficiencies in knowledge or skill.
Mti_t_\#
Job Tasks/Elements T 16 | F] P | Na Deficiencies
1.
2.
3.
&,
3.
3, uhat can the School do to improve training in this NOS/
4. Other commants?

Interviewer
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ANNEX B

INTERVIEW PFORN
GRADUATES
Unit Identification MOS
Name of Interviewses Grade
Rank in Grad Class ____ Supervisor's Rating
1. How many weeks slapsed from the time you gradusted and the dats you
reportad for duty? weeks,
2. How many days gf 0JT did you have bdefors being placed on position?
ays,
3. How long have you b2en on positien? ~ weeks,
4. Code speed (for MO8 05D, 05G, OSH, O3K omly).
&, Code speed upon graduation? GPN
b, Code speed on arrivel and prior to OJT? 16) 41|
c. Days vequired to get to position code speed? days
d. Present codea spaed? GIN
5. Rate yoursalf on each of the job taskes or elements in this liat,

Ratdy
Job Tesko/Elemants | ¥ 1 6 r‘m‘ﬁ"‘ N/A Commenitia

1.
2.

AR
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ANNEX B (comt)

6. With which aspects of your job do you have the most difficulty?

7. Wwhat can the School do to improve traiaing in your HOS?

Interviever

13=11




ANNEX C

INTERVIEW FORM
COMMANDING OFFICERS/OPERATIONS OFFICERS

Unit Identification

Circla
Interviewee One co Opns O

1. How to graduates of these courses compare with graduates of sarlier
classes?

No. About the
MOS Grads Better Sama Poorer

2, In what spacific ways are they batter/poorear?

3. What was the level of job proficiency brought to your unit by school
graduates in these MOS?

M0S Bxcelleant Good Pair Poor
¥ 15-12
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